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PBEFACE TO THE SIXTH EDITION 

During the past few years progress in the control of animal disease has 
surpassed that of any comparative period in the history of veterinary 
medicine. This has been chiefly due to advancement in the knowledge of 
biochemistry, and especially to the discovery of penicillin by Fleming 
in 1928. By 1951 antibiotic production was the most important single 
operation in the pharmaceutical industry in the United States. Perhaps 
its chief influence in veterinary medicine relates to diseases caused by 
various specific or nonspecific infections in which the bacterial cause is 
unknown, or in doubt, or in controversy, such as calf pneumonia, calf 
scours, and diseases of the newborn in general ; also mastitis, pneumonia, 
and undiagnosed febrile diseases. In many instances the traditional need 
for determination of the bacterial cause, the pathology, and even the 
diagnosis, has been by-passed by the curative effect of this new remedy. 
Its effect is claimed to be the cause of prolongation of life in man. By- 
products of manufacture of antibiotics have reached the bins of the feed- 
stores, as a stimulant to growth and a protection to the health of the 
young. An increasing interest in these products is reflected in the agricul- 
tural press where the space devoted to the health of animals was never 
so great. The problem of animal industry is gradually shitting from 
survival to surplus, and its immediate future will present a lively 
horizon. 
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tjons, as Etchenchia coli for Bactenum eoli, for no obvious reason, sug- 
gests that the temunology of the subject is out of control 
For a'«istance and suggestions, my sincere thanks arc expressed to the 
staff of theKew York State Veterinary College, to Dr James Baker on 
leptospirosis, to Drs Fincher, Fox, Eberts, end Johnson for informa- 
tion on many subjccta and especially on methods of treatment, diag- 
nosis and control, to Dr John Benlmck-Smith for pieparalion of the 
table on constituents of the blood, to R H Udall for a contribution on 
ketosis, to Prof D L T Smith for the use of his report on salt poison- 
mg, to the Staff of the Flower Libratj', and to Mrs Betty Reichert for 
her skill in the location of nutneroua errors m the final proof 
Ithaca, New York, 

May, 1954 
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DISEASES OP THE RESPIBATOEY SYSTEM 
EPISTAXIS 
(Nosebleed) 

Etiology. — ^Among local causes are injuries from the stomach tube, 
contusions, fractures of the facial bones; the presence of twigs or sticks 
or other foreign bodies or new growths in the nasal passages, nasal 
catarrh (strangles, summer snuffles in cows), and erosion of the blood 
vessels in chronic ulcers (glanders). In fracture of the base of the 
skull there may be hemorrhage from both the nose and the ears with 
paresis. Nosebleed has been observed in severe infectious rhinitis in 
swine and sheep and in heavy infection with Oestrus ovis in sheep. 
An enzootic of sneezing and nasal hemorrhage in a herd of pigs af- 
fected with facial deformity has been described by York;' the hemor- 
rhage in these pigs was due to infectious atrophic rhinitis. In a cow 
affected with recurrent and abundant hemorrhage from both nostrils, 
a hemangioma was found in the wall of the pharynx. Among general 
causes are general infections, intoxications, and poisons. The most 
important of these are anthrax, blackleg, septic metritis, purpura, in- 
fectious equine anemia, sweet clover disease, mercurial poisoning, 
bracken poisoning, and chronic copper poisoning. It is sometimes ob- 
served in heat stroke and it may result from pressure on the jugular 
vein by an ill-fitting collar. In 22 cases of nosebleed in the horse re- 
ported by Wirth,* 6 were caused by traumatism, 7 were listed as con- 
genital, and 7 were due to internal causes. In the pedigree of a race horse 
that bled repeatedly from the nose without apparent cause, bleeders 
appeared twice. Nosebleed is a common symptom in chronic dilatation 
of the heart. 

Symptoms. — Since blood at the nostrils may come from any part of 
tiie respiratory system, ita presence alone may not indicate the source. 
Droplets or a thin stream of blood in race horses, after return from the 
track, is caused by overexertion. And similar bleeding may follow other 
violent movements, as in colic, as well as injuries to the face or the 
nasal mucosa. Slight persistent bleeding from erosion of a small vessel 
may result from tumors and chronic inflammations. Abundant free 
hemorrhage from both nostrils suggests erosion of a large blood vessel, 
as from a strangles abscess in the guttural pouch involving a branch 
of the inner carotid. Bleeding from the nose, combined with stumbling 
and weakness under exercise in a horse, indicates chronic heart dis- 
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DISEASES OF THE HESPIRATOEY STt'STEM 

ea'c, one finds palpitation of the heart and a fast weak pulse Tnckling 
of dark red serum from the no^tnls is aomeUmes ob'ert ed m septicemia 
{septic metntis, anthrax), especially m cowa Trickling of a bttle clear 
or straw colored fluid from the nostnls of a hor«e suggests infectiotis 
equine anemia Swallowing movements with nosebleed suggests pharyn- 
geal hemorrhage Blood mixed with foam comes from the lun^, 
though pulmonaiy hemorrhage ma> not show foam if the patient is 
at rest Mercunal poisoning causes both epistaxis and hemoptysis 
Bleeding from the no^ in cows, if at all abundant or mixed with foam, 
indicate hemoptysis and the came is usually pulmonary abscess, 
bloody fluid and foam may come from both nostnls and mouth A 
cough suggests hemoptysis Unilateral bleeding is umally of nasal 
ongm, while bilateral bleeding usuallj has ita ongin posterior to the 
nasal passage Gaslnc hemorrhage (hematcmesis) is of doubtful oc- 
currence m herbivorous animals and swine 
Treatment. — Severe bleeding from a local injury may be controlled 
by means of an adrenalm tampon Before packing the nostnls it may be 
necessary to insert a tracheotomy tube It is doubtful if the local ap- 
pbcation of an astringent, such as tinct fern chlor , or tannic acid, is 
of matenal value Bleedmg from small vessels may be controlled by 
imgation with a warm solution of creolm Hemorrhage from overexer- 
tion soon stops when the patient comes to rest Epi«taxis is rarcl> 
fatal, though erosion of a large vessel in the guttural pouches or lungs 
may cause rapid death Adrenalin, blood serum, blood transfusion, 
pituitary extract, and camphorated oil have been recommended, and 
they may be of some value when the source of persistent bleeding can- 
not be found. Marcenac* has reported good resulta in no'ebleed in race 
horses with a slow intravenous injection of 100 cc of a 25 to SO per cent 
solution of sodium citrate Fituitnn is said to dimmish hemorrhage b> 
mcreasmg the coagulabihtj of the blood Labin* has described a case 
of “epistaxis” in a bull with recovery after the use of atropine, proba- 
bly was a case of hemoptysis According to the theory presented 
m a discussion of this report, atropine decreases the tcmcity of the 
vagus nerve and leads to increased blood calcium. 
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CORYZA 

{Acute Catarrhal Rhinitis; Nasal Catarrh; Cold) 

Definition. — An acute infection of the mucous membranes of the 
nose, often involving all of the upper air passages, such as the phar3rnx, 
larynx, and larger bronchi. Acute inflammation of the upper respiratory 
tract often occurs in association with pneumonia, the entire respiratory 
system being involved. 

Etiology, — Colds are often enzootic among horses in the damp 
months of the spring and fall, as well as in horses and other animals at 
exhibitions, such as state fairs. Enzootics of purulent rhinitis are not in- 
frequent in foals and yearlings on breeding farms, where one attack 
confere immunity. It is possible that in these outbreaks one is dealing 
with the virus disease, enzootic laryngotracheitis of horses — see infec- 
tious bronchitis of equines. It occurs frequently as a limited enzootic 
among cows in summer. In colds, infection is always present and the 
disease may spread by contact. Storm and cold, fatigue, poor ventila- 
tion, sudden chilling, or exposure when warm are frequent causes. 
Severe purulent coryza may develop in cows in damp cold quarters; this 
has been observed in poorly ventilated stables where the walls were of 
concrete and dripping with moisture. In bovines nasal catarrh may 
occur in association with necrotic stomatitis or other severe mouth le- 
sions and it may be caused by twigs that sometimes lodge and break off 
in the nostrils. Calves and pigs often suffer from outbreaks of colds in 
the form of a stable infection. These epidemics are favored when the at- 
mosphere is cold and damp or close and sultry or when the stable is 
overcrowded or when there is frequent removal of older animals for 
replacement by those of a younger age. In calves there is an age 
susceptibility to colds and other respiratory diseases; this is distinct 
at the age of three to four weeks, increases to about six weeks and 
then gradually declines. Individuals of susceptible age are constantly 
present where there is frequent removal of older calves to make room 
for the newborn. It is better to keep groups of approximately the sanoe 
age by themselves. In piggeries failure to provide adequate cleanliness 
and ventilation is a frequent cause of colds and other respiratory 
diseases. 

Littie is known of the bacteriology of colds. Jones and Little' have 
described an outbreak in calves due to Pasteurella multocida. Acute 
nasal catarrh also occurs in several of the acute general infections, such 
as influenza, enzootic laryngotracheitis, and strangles; it is also second- 
ary to dental caries and alveolar periositis. Heaves, empyema of the 
guttural pouches, and other chronic affections of the respiratory systerr 
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cause frequent attacks of colds As in persons, however, outbreaks occur 
in animals regardless of all precautions. Colds are common m all 
species following transportation. 

Symptoms.— Cough and nasal discharge are the usual distincuve 
si^ There may be dullness and a moderate nse in temperature. Other 
symptoms are increased frequency in breathing, harsh bronchial soimds, 
and a loss in condition. Aside from dullness and congested mucosae, 
general symptoms are usually absent, though calves may carry a tem- 
perature of 103® to 105® F. The course is from one to three weeks and 
the cou^ may persist after all other symptoms have passed; this is 
especially true of colds in the horse where there is a tendency to locali- 
lation in the larynx. 

In cows, epidemics of rhinitis ate occasionally observed in which 
there is an abundant mucopurulent exudate hanging from the nostrils 
in long shreds, a poor appetite and diminished milk flow. Cou^ may 
be absent and the temperature normal. The course is from a week to 
ten days. 

Colds should not be lightly judged In the young they may be symp- 
tomatic of dangerous acute infections, as emoolic -pneumonia, or a 
persistent debilitating bronchitis. A history of a cold is frequent in 
tuberculosis, heaves, and other chronic affections of the respiratory 
tract, where it is merely secondaiy. A cold may be the beginning of a 
serious pneumonia. In general U aigniGes the presence of infection, 6nd 
in the young it suggests faulty hygiene. In cattle, severe corysa may 
resemble a mild form of malignant bead catarrh. In horses, it may be 
difficult to differentiate between epidemics of colds due to unknown in- 
fections, and mild forms of influenta, strangles, or cnrootic laryngo- 
tracheitis. 
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Atropine sulfate y 4 grain (.015 Gm.) t^vo or three 

relief. Expectorants and stimulants as represented in the following 

combination are useful: 

• R Ammonium chloride ^ ^ , 

Ammonium carbonate ^ 

Camphor Cons, i (4000 cc.) 

M. Sig'^Vhelf to one ounce (15.30 cc.) three to six times daily. 

An irritating cough may be relieved by including 
belladonna in a pint of this mixture. Sulfa“erasine • (6 Gm.^p^e^ 100 
pounds body weight daily) administered in two iv Penicil- 

followed by a drop in temperature and apparent ™P esnecially 

lin or other antibiotics as recommended in pneum Wirth and 

indicated in severe attacks with possible “ 7 ''cations. ^^rth a d 
Diemhofer’ report relief from the symptoms of acute ^ 

pip from injection of 2 cc. J:1000 soluUon in 8 cc.^ w^^^^ 

water into the nostrjl with a 10 cc. free' the end 

the hind feet just touch the pound and the head 
of the syringe should be short and blunt. As a pr netting 

posure to cold and damp floors, the raising of calves on wire netting 

has been recommended by Bartlett.* 

References 

1. Jones, F. S., and Little, R. B„ An epidemiological ^ ” 

calves with special reference “of^conlagiolla nasal catarrh 

2. Fillers, A. W. N., Remarks on the clinical aspecw oi c e 

in horses, Vet. Rec., 1934, 14, 1163. 

3. LehrbuchderlnnemKrankheitenderHaustiere 1950, 

4 Bartlett, J. W., and Tucker, H. H., Ra^mg calv^ on wire floors. New Jersey 
Agr. Exp. Sta. Cir. 372, May 1937. New Brunswick. 

CROUPOUS RHINITIS 

As the name indicates, this is a croupous or fi’’™°“”7eZlS‘o'f 
of the nasal mucosa. In cattle it is one of t e pro i 
malignant head catarrh. Occasionally it is met with ‘v 

dependent infectious disease, which may n cnecie. 

Outbreaks in the home have also been described, but in all species 

•Because of numerous inquiries on how to fiU this 
directions are appended: Add 85 pounds of sugar to one-half gallon of camphor 

water. Shake weU. Add camphor water to make °“i' f ^'^d'.tnu'u'he^ rar 

boUle in water that has just been brought to a boil, and let '“nd unUl ‘he su^r 
has dissolved (three to four hours). Add the ammonium chloride. Add the 
unmonium c»rboaate‘aftcr it has beca triturated. 
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the disease is infrequent Grunth has published a report on ite occur- 
rence in the vicinity of Copenhagen, Denmark, where it is brought to 
the herd m cows purchased in the public markets and is confined to 
cows that have recently freshened Uncomplicated forms are char- 
acterized by croupous rhinitis and a high fever CkimpUcations in e 
form of pneumonia, diarrhea and mctntis are frequent and the loss is 
heavy The cause is attributed to some unknown infection It is on 
open question whether or not croup, as described bj Grunth,* is a 
form of malignant head catarrh, there is no mvoUement of the brain 
and usually none of the ejes, and it is milder than malignant head 
catarrh Croupous rhimtis is also caused b> intense irritation from 


fumes, fire, and smoke 

The onset is sudden, with marked general symptoms, a high fev cr, 
and a fibnnopurulent discharge from the nose The nasal mucosa is 
swollen, and spnnkled with petcchiae Often there is a bronchitis, and 
there may be ententis with diarrhea The enzooUc form is rather fatal 
while the sporadic form vanes widely m intensity The treatment is 
symptomatic Steam inhalations are beneficial, and the sulfonamides 
may be useful 

FoUiadar rhinxtM is a granular inflammation of the mucosa resulting 
from other forms of inflammation, such as strangles, or croupous 
rhmitis 
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milk while being" “taught” to drink. This condition was complicated 
with purulent sinusitis, purulent involvement of the eyes, and some- 
times pneumonia. 


Reference 

1. Schofield, P. S , Report of the Ontario Veterinary College, 1936, p. 17. 

CHRONIC NASAL CATARRH 
Chronic nasal catarrh in the horse is nearly always secondary. It is 
observed in sinus infections, alveolar periostitis, and in chronic lung 
disease (heaves, glanders, tuberculosis). 

In cows there is a primary chronic rhinitis which is rather prevalent 
in New York State, where it is commonly known as "summer snuffles" 
or "Aay fever" It affects certain individuals only in the summer months, 
and reappears in the same animal each year when turned to pasture. 
The cause is unknown, though its seasonal resemblance to hay fever 
suggests a similar etiology. As a rule only one animal in a herd is 
affected. In a mild form it only causes an inspiratory snoring sound 
that may be heard at some distance. In more severe forms there is a 
bilateral purulent discharge from the nostrils; this may so completely 
occlude the nasal passages that mouth breathing occurs. At times sev* 
eral ounces of yellow pus may be forcibly expelled. In some there is 
also nosebleed. Lachrymation is common. The cow may rub the nose 
on Uie fence or on a stub, and in this manner force the stub into the 
nostrils for several inches, where it may break off and require removal. 
Difficult breathing with distress on exercise is uniformly present. The 
appetite and condition remain unchanged, but the milk flow is often 
reduced. "Vyhen the animal is stabled in the fall, recovery follows, but 
the rhinitis recurs during the next season at pasture. Treatment with 
drugs and nasal irrigation has not usually been effective, but steam 
inhalations and atropin may afford temporary relief. Improvement 
occurs if the patient is stabled. 

A few cases of persistent rhinitis in cows, combined with clonic spasms 
of the neck muscles, forced movements, and other symptoms of motor 
irritation, with final recovery, have been observed. While the diagnosis 
was in doubt, they were suggestive of a mild form of malignant head 
catarrh. Apparent benefit resulted from irrigation of the nostrils with 
either a weak chlorine or iodine solution. In persistent chronic nasal 
catarrh in cows characterized by an abundant purulent nasal dischar^ 
and associated with involvement of the bronchi, intravenous injection 
of sodium iodide (1 ounce in 500 cc. distilled water), one injection, may 
be beneficial. Sulfameratlne or penicillin may be useful. 
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ATROPHIC INFECTIOUS RHINITIS IN" SWINE 
Definition.— InfecUous atrophic rhinitis in swine is an incurable 
chronic contagious affection of obscure pathology and untaown etiolo^ 
affecting chiefly the young and characleriied by sneering, nosebleed, 
stunted growth, and dissolution of the turbinate bones. Increasing 
prevalence is reported from Canada and the Midwest where it is a 
comparatively new disease which interferes seriously with the growth 
of affected pigs and the sale of stock from breeding herds. 

It is probable that the disease described in Sweden and in Germany 
under the name Schnuffelkrankheit (snuffling disease) and Niesen- 
krankheit (sneezing disease) is identical with the atrophic rhinitis of 
swine in America, In the earlier European descriptions the etiology was 
ascribed to various causes, as hereditary weakness, hormone deficiency, 
mineral imbalance, secondary infection, etc., but in 1940 Thunberg and 
Carlstrom' demonstrated that it is contapous. 

Etiology.— In 1944 Doyle and associates* wrote that "during the 
past three years we have seen a dystrophic rhinitis in five herds in swine 
in as many widely separated secUons of Indiana. Reports of what ap* 
pear to be the same disease have come to us from several other 
herds. ... It has been of great economic importance in the affected herds 
but has not yet become widely prevalent in the State." The disease is 
usually intr^uced into a herd through the purchase of a carrier animal. 
It has been spread by direct contact with infected swine, by nasal in^ 
stillation of a suspension from the nasal contents of infected swine, and 
by exposing pigs by contact a few days after birth. Feces and urine are 
apparently negative. The infectious agent was not determined by 
Schofield and Jones,* either by a bacteriologic examination or by s 


search for a filterable virus, but control pigs receiving unfiltered emul- 
sions developed typical lesions. Gwatkin et al.* have reported thai 
instillation of washings from adult pigs with rhinitis produced a partia 
or complete disappearance of turbinated 

diUon being fairly definite at 30 days; they were unable to infec 
laboralorj' animals; heaUng at 45® C. for one hour did not destroy th' 
acbvity of the suspension of nasal material, but portions heated I 
60 C. were inactive; filtrate, supernatant centrifuged material, apu 
bactem cultures were negative. In 1953 Gwatkin and associates* re- 
ported lhal rhinitis indistinguishable from the usual experimental 
disease was produced in baby pigs with nasal insfillaticn of Pnsteurella 
miRloadu. TypeB, isolated from a field ease ol thiniUs " 

. til a herd, 

period ol two to three yeara may pass before the disease becomes 
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general. Affected pigs often sneeae violently and in rapid succession; 
sometimes this is accompanied by jumping into the air in an effort 
to clear the nose. Often the sneezing is accompanied by a nasal dis- 
charge of blood, BO that the floor and walls are heavily smeared. Other 
symptoms are constant rooting, rubbing the nose against hard objects, 
holding the head to one side, and coughing. In some individuals the most 
conspicuous symptom is a distortion of the snout. Depending on 



Fig 1. Atrophic rhinitis (Courtesy of Fort Dodge Laboratories ) 


whether the atrophy of the turbinates is unilateral or bilateral the 
snout may be turned to one side, or upward giving the pig a dish-faced 
appearaiice; in some the snout is short and wrinkled ("bull nose"). 
While older swine arc susceptible, it is especially noticeable about 
Weaning Ume, and the chief loss is economic from stunted growth. 

Morbid Anatomy.— The turbinate bones are the seat of the pre- 
dominant and the characteristic lesions. As described by Schofield and 
Jones:* "In the earliest state of the disease numerous small foci of 
congestion are present on the external surface of the turbinates which 
soon become less rigid and areas of softening may easily be penetrated 
by any sharp-pointed instrument. In two to four weeks the turbinates 
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may have disappeared and a narrow fitnp oE finn tissue cov eied by 
mucous membrane alone remains A mucopurulent discharge is prwcnt 
m the nasal passage In many early cases the external surface of ttc 
turbmate is practically free from any inflammatory exudate If the 
bone 13 removed and examined, a tenacious mucopurulent discharge 
fills the inner and lesser cuivaturc In the majority of ca^es of ad 
vanced rhinitis the ethmoids are also imoUed The direct cause of 
atrophy of the turbinates is undetermined, and in other forms of 
rhimtis severe atrophy of the turbmates is unknown Lateral distor 
Uon of the face occurs when involvement of the turbinates is unilateral, 
and the face is ‘ dished when both turbmates arc in\ olved In ad 
vanced cases pneumonia is a frequent complication In expenmcntal 
pigs Gwatkm et al * reported loss of turbmates when no definite symp 
toms were noted during the penod of ob«crvation and the condition was 
only discovered by necropsy 

Diagnosis — ^Until recently there has been no clear distinction be- 
tween ‘ bull nose and atrophic rhinitis but it is now known that 
there are two separate diseases Doyle' wntes that * bull nose ’ is 
characlenzcd by the presence of granulomatous swelling with more or 
less necrosis m the central portion, and that there is rarely any distor- 
tion of the snout other than that which results from the swellmg And 
Hutchings* reports that \mi or bilateral partial or complete dissolu 
tion of the turbmates at a point of transection half way between the 
end of the nose and the eyes is pathognomonic for atrophic rhinitis 
In the early stages the disea«e closely resembles ‘ bull nose,’ and a 
diagnosis may depend on a history of previous cases on the farm 
Control — Since treatment is mcffective and the economic loss is 
heavy, it is generally advised to sell the entire herd, clean and dismfect 
the premises and restock after a few months 



INFECTIOUS RHINITIS IN SWINE 


11 


INFECTIOUS RHINITIS IN SWINE 
(Bull Nose; Sniffles) 

Definition, — ^A. chronic inflammation of the mucosa of the nose 
and adjacent sinuses, leading to deformity of the facial bones, and 
often associated with toxemia. It prevails chiefly in the swine-raiaing 
districts of the Mississippi Valley, where it is a frequent cause of loss 
among pigs. Adults are occasionally affected. 

Etiology. — Rhinitis in pigs is endemic on certain farms in animals 
from 6 to 8 weeks of age, it seldom affects more than 10 per cent of the 
herd, and apparently does not spread directly from one pig to another. 
It is favored by the constant use of the same lots and by the mud and 
filth of wet seasons. According to Fitch^ and Van Es* it is a soil infection 
with Actinomyces necrophorus, a form of necrobacillosis. Kinsley* re- 
ports that as a rule when bull nose first appears on a farm, only a few 
pigs are attacked, but each succeeding year the percentage of infected 
pigs increases and by the fourth or fifth year after the disease first 
occurred it is not unusual for 26 to 40 per cent of the pig crop to become 
affected; that it may be introduced by the addition of apparently 
healthy pigs from an infected farm; and that it may also develop in 
healthy pigs taken from a farm where there was no bull nose, and yarded 
in lots where cases of the disease have previously existed. 

Symptoms, — ^The early symptoms arc like those of a simple nasal 
catarrh. There is a slight eruption of the skin at the nostrils, and a 
slight serous or mucopurulent nasal discharge which may contain blood. 
Sneezing and snufiUng are common. Sneezing and shaking the head as 
though trying to dislodge a foreign object are mentioned as occasional 
symptoms by Hastings,* who also reports that often the course is so 
gradual that the symptoms arc not observed until after a few weeks 
when bulging of the facial bones becomes distinct — ^"bull nose.” Poor 
appetite, unthriftincss, and conjuncUviUs arc the rule. After a time 
fistulac may open on the face and discharge fetid pus. Death may 
finally occur or tlic pig may survive in a stunted form. Since the dis- 
covery of the specific nature of atrophic rhinitis in swine, the relative 
importance of bull nose has become secondary. 

Autopsy reveals extensive necrosis of the mucous membranes of the 
nasal passages and facial sinuses and similar changes are found in the 
turbinated bones and the bones of the face. Abscess formation may be 
found in the lymph glands of the head, and mctaslaUc necrotic foci mny 
be present in the lungs. 

Treatment.— A prompt cure may be obtained in the firat stages by 
dipping the snotiU of the pigs in a creolin solution, When the lesions 
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are advanced the disease is generally regarded M incurable. 
reported improvement from bull nose in a 200 -pound hog by daily 
spraying of rratcr over the enout It can be prevented by cleanliness 
and disinfection of pens 


1 Fitch C P , Nccrobacillosis necrotic rhimtw, Coroell Vet ,1919, 9, 93 

2 Van Es, L, “Bull Nose” m Pip, Agr Col Univ Neb ^ Cir. 1® 
3. Kinsley, A T , Infectious rhinitis* bull nose of pigs. Vet. Med., 1920, Z*. 
4 Hastings, C C., Rhinitis of pigs (bull nose), Vet Med , 1037, 32, 142 


ANIMAL PARASITES IN THE NOSE AND 
FACIAL SINUSES 

(Sheep Gadfly; Oestrus ovis; Grvb in the Head; Sheep Bot) 


The sheep gadfly, Oeslnts ovts, attacka pastured sheqj in the heat of 
the day, and deposits larvae on the margins of the nostrils. The larvae 
migrate to the frontal sinuses ^vhere they develop, causing nasal catarrh, 
and in rare instances symptoms of meningitis. 

"While this fly is reported by Osborn* as the most common insect pest 
of sheep, its effect is not senous. It is said to occur throughout the 
world. The adult female is about inch long, very active, and difBcult 
to see while depositing eggs, but remaining quiet in the cool morning and 
afternoon. The deposited larvae are about 1/16 inch long; they have 
two hooks at the head, and spines on the abdomen. In the sinuses they 
attach themselves by the two hooks, and reach maturity in about ten 
months; the length is then about % inch From three to six are usually 
present. At maturity they emerge from the nostril, enter the ground, 
and at the end of about a month reappear as mature flies. Cobbett 
and Mitchell* report that in western Texas, where the winters are moder- 
ate, the larvae continue to develop in the heads of sheep and are ex- 
pelled by the host animals the year around; but in New Mexico^ where 
the winters are cold, the development of larvae in the heads of sheep is 
suspended in the fall and winter when the infestation consists chiefly of 
first-stage larvae located in the nasal passages These minute larvae 
r^in quiescent on the nasal mucosa and do not migrate to the frontal 
sinuses of the host animals for further development until the following 
spring and summer. 


Sympt^s— men the ebeep ate allatked by the fly, they shake 
their heads, stomp, and thrust their heads to the Etound; they huddle 
together under trees or other *elter, holding their noses under one 
another to prevent an attack. They may run in terror holding the nose 
near the ground. Migrating young larvae irritate the mucosa and cause 
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sneezing and other signs of irritation of the nose. In the spring, when 
the adult larvae loosen and pass out, the nasal catarrh is characterized 
by sneezing, a dirty nasal discharge, and lachrymation, yet the catarrh 
is seldom severe. It is claimed that in rare instances they migrate 
through the ethmoid sinuses, causing fatal meningitis. Severe inflamma- 
tion and hemorrhage of the nasal mucous membranes, caused by mas- 
sive infestation, has been described by Dill® in Nevada; deaths were fre- 
quent. Du Toit and Clark^ write that on account of the entire immunity 
from destruction that this parasite has enjoyed it is becoming a menac- 
ing factor in the sheep farming industry in certain parts of South 
Africa. They found larvae of all sizes in the nasal passages and sinuses 
throughout the year. Sheep heavily parasitized with Oestrus ovis stand 
with the head hanging and blood-stained mucus exudes from the 
nostrils; in bad cases they refuse to eat. Heavy losses from gross infec- 
tion with Oestrus ovis have occurred in South Africa. 

Treatment — ^Relief is beat obtained by prevention. Gadflies rarely 
enter buildings, and if the sheep are provided with a darkened shed 
they may avoid attack. The noses may be smeared with tar. This is 
done with the use of logs containing boles 2.6 inches in diameter, bored 
4 inches deep, at intervals of about 6 inches; salt is placed in the holes, 
and tar is smeared around them. Various inhalants, as lime, tar, ben- 
zine, sulfur, and a hot close atmosphere, have proved useless in dis- 
lodging the adult larvae from the sinuses. Gidlow and Hickman® have 
reported on the use of equal parts carbon disulflde and light mineral 
oil (3 cc. in each nostril). V^ile the drug was fatal to larvae with 
which it came in contact, injection into the sinuses was found to be 
difficult. In the heads of 21 sheep, 6 of 16 larvae were destroyed by 
this method. In a brief comment on the preceding report, J. R. Stewart® 
of Australia wrote: “Wc have been treating this disease for many years 
with no trouble or risks. We use a 5-cc. syringe needle, 1 inch long, 
truncated, with a hard steel slilct inserted in the needle. The atilet has 
a fiat head. After restraining the sheep to be treated, apply the needle 
and stilct to the desired spot. With a sharp blow with a wooden mallet, 
drive the needle into the sinus, withdraw the stilet, attach the syringe 
to the needle, inject 2 cc. of solution and withdraw the needle. Site of 
operation: For rams with horns (Merino) : Vi of an inch Irom the base 
of bom (one injection on each side). For ewes, wethers and rams with- 
out horns, inject into the frontal sinus near the median line, parallel to 
the supra-orbital process of the frontal bone (upper limit of the eye- 
socket). One injccUon should be made on each side of the median line. 
The method is quick, causes no trouble and is cfrccU\'e,'’ After a study 
of this condition in sheep in Texas and New Mexico, MilcheH and Cob- 
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are advanced the disease is generallj regarded^ inoirable Fitch haa 
reported improvement from ball ncc m a 200 P®™ ^ ^ 

spraying ol water over the snout It can be prevented by cleanliness 
and disinfection of pens 
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ANIMAL PARASITES IN THE NOSE AND 
FACIAL SINUSES 

f Sheep Gadfly, Oestrus ovis. Grub tn the Head, Sheep BotJ 
The sheep gadfly Oestrus ovts, attacks pastured Bheqj in the heat of 
the day and deposits lartae on the margins of the nostnls The lar\ac 
migrate to the frontal sinuses nhere lhe> de^ elop causing nasal catarrh, 
and la rare instances symptoms of mcnmgitis 
While this fly is reported by 0*boni* as the mo«t common insect peat 
of sheep its effect is not «enou3 It is said to occur throughout the 
world The adult female is about % inch long %er> acU\c, and difficult 
to see while depositing eggs but remaining quiet m the cool mommg and 
afternoon The deposited lar^-ac are about 1/lC inch long, they ha\e 
two hooka at the head and spines on the abdomen In the Bmu«es they 
attach ihemsehes by the two hooks and reach matunty in about ten 
months the length is then about % inch From three to six are usually 
present At matunty they emerge from the nostnl enter the ground, 
and at the end of about a month reappear as mature flies Cobbett 
and Mitchell* report that in weotem Texas where the winters are moder 
ate the larvae continue to develop m the beads of sheep and are ex 
pelled by the host animals the year around but in New Alexico where 
the winters are cold the development of larvae m the heads of sheep is 
suspended m the fall and winter when the infestation consists chiefly of 
first-Btage larvae located m the nasal passages Tbe^e minute larvae 
remam quiescent on the nasal mucosa and do not migrate to the frontal 
Eunises of the host animals for further development until the following 
spring and eummer 

Symptoms^When the sheep are attacked by the fly they shake 
their heads stomp and thrust their heads to the ground, they huddle 
tagger under trees or other shelter holding their noses under one 
anothCT to prevent an attack. They may run m terror holding the no«e 
near (he ground Migrating young larvae imtalc the mucosa and cause 
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sneezing and other signs of 

the adult larvae loosen and pass out, the n catarrh 

by sneezing, a dirty nasal diseharge. and ^ate 

is seldom severe. It is elaimed that 

through the ethmoid sinuses, causing fatal ^ used by mas- 

tion and hemorrhage of the 

sive infestation, has been described by I nil . j^^munity 

quent. Du Toit and Clark* write that on account of the ^ 

from destruction that this parasite has enjoy j,(a of South 

ing factor in the sheep -asal passages and sinuses 

Africa. They found larvae of all sizes in Oestrus avis stand 

throughout the year. Sheep heavily parasii 

with the head hanging and 

nostrils; in bad cases they refuse to eat. Africa, 

tion with Oesfnw oins have occurred in ® . j Gadflies rarely 

Treatnient.-Relief is best obtained by prc—^ 
enter buildings, and if the sheep are p _,pared with tar. This is 
they may avoid attack. The noses may ^ diameter, bored 

done with the use of logs containing j j^ogd in the holes, 

4 inches deep, at “’’““tlruslnhalants, ks lime, tar, ben- 

and tar is smeared around them, ^a proved useless in dis- 

zine, sulfur, and a hot close ’ Qidlow and Hickman' have 

lodging the adult larvae from ton disulfide and light mineral 

reported on the use “f equa P to larvae with 

oil (3 cc. in each nostnl) . sinuses was found to be 

which it came in contact, mjcc larvae were destroyed by 

difficult. In the heads of ■ preceding report, J. R. Stewart* 

thU method. In a *|C',c treating this disease for many years 

of Australia wrote. ^ g gyringe needle, 1 inch long, 

with no trouble or risM ^ ^ tgp poo ^ he stilet has 

truncated, with a ^jp the sheep to be treated, apply the needle 
a flat head. After S ^ wooden mallet, 

and stiletto the f “ed sp^ py,ot, attach the syring 

iT ntecrat. MsoluUon and withdraw the needle. Site of 

to the nee , ) (Merino) : Vi of an inch from the base 

Thom “one injection on each side). For ewes, wethers and rams with- 
It TrT inject into the frontel sinus near the median line, parallel to 
the suT-orbital process of the frontal bone (upper limit of the eye- 
One injection should be made on each side of the median Iffie 
method is quick, causes no trouble and m effective." Affer a JZ 
of this condition in sheep m Texas and New Mexico, Mitchell and ("oh 
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belt’ coDcluded that application of pine tar to the nose at intervals of 
twice a week had hltle repellent effect on the adult fly They observed 
pathological changes only m tho«e cases where grubs had died within 
the head cavities, and they questioned the value of treatments intended 
to kill grubs in this location, experiments with the salt^trough method 
of applying repellents to the noees of sheep showed some promise of 
usefulness One may trephine the frontal sinus and remo\ e the larvae 
with pincers 

Du Toit and Clark* confirm Stewart’s* report that destruction of the 
larvae in the frontal sinuses is a practical and effective method of 
treatment Into each frontal smua th^ inject 2 cc of a mixture of 
equal parts carbon bisulfide and liquid petrolatum Within one to 
two minutes the sheep recover from the inloxicalmg effects of the drug 
and wilhm a day or two the larvae disappear from the sinuses Du Toit 
writes that “m routine postmortem examinations of sheep at Onderste- 
poort, where the cause of death can definitely be established as some- 
thing apart from Oestrus oxns infection, dead and often partially de- 
composed larvae are a fairly common finding even in the case of nor- 
mal slaughtered sheep In cases where Oeifrus ovw was found 
on post mortem to be the principal parasite affecting the sheep, marked 
and rapid improvement follow^ the injection The method is not 
sa/e /or f beep under 6 months ol age ” 

Cobbett* reports that the first-stage Ian ae may be expelled from the 
nasal passages with a 3 per cent solution of saponified cresol (lysol) 
applied in the fall and winter months before they migrate to the frontal 
sinuses The solution is forced into the nasal passages from tanks in 
which air pressure is maintained at 35 to 45 pounds, using 1 ounce (30 
cc ) la each nostril Approximately 90 per cent of mfestation is elimi- 
nated by one treatment, and 98 per cent by a second treatment five 
days later 
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PHARYNGITIS 
(Sore Throat; Angina) 

Definition.— Pharyngitis in equines is an 
mucosa and submucosa of the pharynx, usually wito a sees . , 

m the retropharyngeal lymph glands. To a vanab e ex n 
the mucosa of adjacent organa, as the nose, the laryn , _,,n,ient 
the guttural pouches. Clinically it is marked by an a un j , nj_. 

nasal discharge and by regurgitation through the nos . .jii. 

Etiology.-In equines it is often enzootic in the fall and 
mals of Siy age are affected, but it is most 

Pharyngitis may be the result of mechanical, chemical, or ‘hermio 1 
taUoTbut in L vast majority of cases it is due » 
transmissible. Predisposing causes are cold damp s ’onmetimes a 
cold drafts when warm, and similar atmospheric ex rem . ij^joat 
capsule of creolin, chloral, or other irritant ^ f 

and sets up an inflammation. It is a partial condition 1” 
in a mild form of strangles it may be the ^ 

disease. Hoare^ expresses the opinion thatso-calle veterinary 

gitis are in reali^outbreaka of strangles or influenza. At 
clinic in Vienna, Wirth’' has for years conducted a routine 1 ^ ^ P 
examination of the guttural pouches of horsey ec w -ijjj 

These examinations show that in at least 90 per '^nt o^ha^g'tm 
there are abscesses in the subparotid and retropharyngeal l^ph gla^^^^^ 
and especially in those which may be designated as ly“Ph nodes o^ the 
guttural pouches. These guttural pouch lymph nodes he above the 
arytenoid cartilages between the mucosa of the 8“ “f P 
the posterior pharyngeal wall. Smeare made jfrnTn n strancles 

scesses are identical in appearance with those ob me ... - 

abscess, which leads W^h to the conclusion that pharyngitis in the 

horse is nearly always strangles. . rnn- 

Morbid Anatomy.— The mucous membrane of the pharjro is 
gested, swollen and covered With mucopurulent or ’’o-norrhapo 
date. Pus foci and ulcerative surfaces may be present The presenc 
of fibrinous or diphtheritic membranes is rare. In the *'o™o the p 
terior wall of the pharynx may be thickened, phlegmono , 
trated with pus, while the retropharyngeal lymph glands are swell 
and contain abscesses. 
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Symptoms -General symptoms occur according to the severity of 
the attack The onset is marked by depression partial or complete 
refusal to eat or dnnk, and a painful suppressed cough When water 
13 swallowed a portion of it regurgitates through the nostnls and 
swallowmg is painful Because of sore throat the head is earned in an 
extended position Local examination reveals a purulent bilateral nasal 
discharge, pain and suppressed cough when the throat is pinched The 
abundant purulent na=al discharge comes from the guttural pouches, 
where abscesses of the retropharyngeal lymph glands have ruptured 
Difficulty m swallowing and regurgitation are due to paral>sis of the 
upper wall of the pharynx which is made immobile by the presence 
of abscesses and edema The temperature is from 103“ to lOo® F The 
usual form runs a typical course, reaching its height about the fourth 
to the sixth day, and terminating m recovery m four to six weeks 
With extensne abscess formation the breathing is stenotic and labored 
and there is local swelling, the course is irregular with a prolonged 
convalescence Toxemia exhaustion and lo«s of condition are often 
present This form may terminate m septicemia, pneumonia, or pharyn 
geal fistula While complete resorption of the abscesses m the walls of 
the guttural pouch is the rule they may persist for some time after 
apparent recovery and cause ^mptoms of chronic respiratory disorder 
Pharyngitis due to chemical irritants, such as creolm usually recedes 
withm a week 


Diagnosis — The dominant signs are bilateral purulent nasal dis 
charge, extension of the head pain and suppressed cough on compres 
Sion of the throat and regurgitation of water through the nostnb In 
paralysis of the pharynx there are no general symptoms, pam or swell- 
mg and the nasal discharge consists of saliva mixed with food 


Treatment— A horse with pharyngitis should be segregated to pre 
vent the spread of the disease The stoli should be dry and ventilated, 
but the animaf sbouW fee protected against drafts In cool weather the 
body and limbs should be clothed The manger and walls frequently 
are smeared with purulent nasal discharges, all such surfaces should 
be kept clean and disinfected It is advisable to keep before the sick 
hor«e a pail of water containing % ounce of chlorate of potash, this 
should be renewed often The diet is of little consequence during the 
^t three dajs, when the throat w so painful that chewing and swal- 
lowmg are diffi^lt Linseed or oatmeal water are suitable substitutes 
for .ol,d f^ dunng th« ponod Clean washed roots, such as carrots 
m small quantities Whatever the patient 
desires and can eat, ma^ be given 

The medicinal treatment la aymptomatic It is probable that the 
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greatest degree of relief may be obtained by steaming with creolin or 
similar vapors. Special steam-kettles are excellent, but are no better 
than a sack fitted over the steaming pail and the patient’s nose. Addi- 
tions of warm bricks or stones to the hot water provide continuous 
steam. This not only relieves the pain, but it seems to reduce the 
swelling. I have observed marked relief from inspiratory dyspnea 
within a few minutes after the steaming began. The duration of ex- 
posure to steam may be limited by the attendant’s time. Severe dyspnea 
may be relieved by this method, thus avoiding tracheotomy. When an 
abscess is Recognized, early incision is indicated. Heat may be applied 
externally. In a severe form, when pain and swelling are marked, hot 
poidtices and antiseptic packs afford relief. Wirth* reports benefit from 
exposure to a sun lamp fifteen minutes daily, followed by a pack over 
the throat; after rupture of the abscesses, irrigation of the guttural 
pouches is advised. For this purpose he mentions a special catheter that 
may be easily passed after sufficient practice. European authors advise 
a spirits of camphor pack. Mild cantharides or mercury blisters over 
the throat are often used, but they are of questionable value except for 
circumscribed persistent swellings that remain after the acute heat and 
pain have passed. Stimulation, and relief from painful cough, may be 
obtained by the use of expectorants combined with hyoscyamus or bel- 
ladonna in syrup: 


. 9 Ammomi chloridi 

Ammomi carbonatU 
Camphorae 
F. E belladonnae 
Synipi q. a 


oa 5 iv (16 Gm.) 

5 i (4 Gm ) 

S i (30 cc ) 

5 rvi. (600 cc.) 


M. SIg.— One-half to one ounce (16-30 cc.) every two to four houra. 


In the administration of medicine there is danger of causing inhala- 
tion pneumonia, either by drenching, or by forcing liquids from a 
syringe into the back part of the mouth. A safer method is to pour the 
liquid on the tongue from a half-ounce shell vial, or to administer it in 
the form of an electuary. The direct application of disinfectants to the 
pharyngeal mucosa ‘by means of a special atomizer or otherwise is of 
doubtful value. 

Eistulae of the pharynx and esophagus are successfully treated by 
withholding roughage, and feeding on milk, eggs, oatmeal gruel, etc. 
Unhealthy granulating margins may be freshened and brought together 
with sutures. The external wound is cleansed daily and disinfected with 
an astringent; such as argenti nitras 1:5000 in water. 

If pharyngitis in the horse is nearly always strangles, as claimed by 
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PHARYNGITIS OF CATTLR 
Acute catarrhal pharyngitis in a mild form is occasionally seen in 
cattle when enzootics of respiratory affections are prevalent in the 
cold seasons, when cattle are housed in cold damp stables, and follow- 
ing exposure to storms. In such cases one observes an inspiratory ste- 
notic or snoring sound, soreness and sometimes swelling in the pharyn- 
geal region, and usually an induced cough. Cows do not present the same 
degree of nasal discharge as horses; the affection is more of the nature 
of an inflammatory edema. General symptoms are usually absent. 

Injuries to the pharynx may result from misuse of a probang, or the 
bailing gun in calves, or from lodgement in the throat of sharp wires or 
pieces of glass. In one cow, chicken wire in the pharynx caused symp- 
toms resembling those of “summer snuffles.” Depending on their extent, 
such injuries cause various degrees of inflammatory edema, external 
swelling, and inspiratory dyspnea; they heal promptly when the for- 
eign Body has been removed and when there has been no perforation. 
Marked inspiratory dyspnea and swelling of the throat are suggestive of 
injury and careful manipulation with the aid of a speculum may reveal 
the object. Before passing the hand through the speculum for direct pal- 
pation of the pharynx one should first exclude the possibility of rabies^ 
A cold pack on the throat may relieve the difficult breathing. 

Chronic pharyngitis has been observed in one 6-year-old cow in our 
clinic. There was a history of inspiratory dyspnea and snoring for sev- 
eral weeks, but the clinical examination was negative. An autopsy 
revealed inflammatory thickening of the pharyngeal wall with multiple 
abscesses in the submucosa.. Inspiratory snoring, in cows has been 
observed rather often as a symptom of tuberculosis of the retropharyn- 
geal lymph glands. Yet there are other causes of chronic inspiratory 
dyspnea in cows, such as actinobacillosis and other unknown infections 
that may localize in the wall of the pharynx. 
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eter Tlie chid symptom is mspirntor>' etcrtorous dyspnea 
NeurofibTomatosri of the !uncs may cause rc«pirntor>' distress in 
cows similar to that caused by tumors in the rciropharj-ngeal tjs<nies. 

ACUTE CATARRHAL LARYNGITIS 
Etiology. — ^This occurs independently, in n<s«ociation with colds, and 
in the epecifie tnfcctioua catarrhs, ns in stronglca or infiucnra Acute 
laryngitis is frequently enzootic in horses, nhen it spreads in the same 
manner as colds (enzootic Inrsmgotrachcitis) , When hemorrhagic sep- 
ticemia IS pre%alcnt in cattle, certain individuals may present only 
symptoms of lar>'ngcal catarrh or colds U la sometimes due to cxpostirc 
to cold and wet — catching cold, for example, when cows arc left at 
pasture in the first cold nights of the fa)} Dust and /orergn bodies arc 
an infrequent cause A scxerc t>T>e may result from careless use of a 
probang in the relief of chohe or tympany 
Symptoms.— The chief sjroptom is a short, harsh, dry cough, easily 
induced. It may be frequent and severe and it is aggravated by cold 
air and dust Na«al discharge and swelling of the lymph glands are 
infrequent General symptoms and fetcr are absent except in acute 
febrile disease— influenza Laryngitis m cattle is usually associated 
with catarrh of the trachea and bronchi The lowered head, open mouth, 
and protruded tongue, peculiar to this affection in cows, sometimes lead 
the owner to suspect choke. Snclling of the mucosa may cause an in- 
spiratory stenotic laiyngeal sound. The course is from a week to ten 
days. Recovery is the rule, thouah a couch mav nersist lor weeks. 
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R Ipecacuanhae * 3 i (4 Gm.) 

* Ant. et pot. tartxatis 5 i (4 Gm.) 

SjTupi tolutani 5 iv (120 cc.) 

M. Sig — One ounce (30 cc,) four times a day for a horae. 

3^ FE. belladonnae Si (30 cc ) 

Ant et pot. tartratis 3 iv (16 Gm.) 

Syrupi 0 i (600 cc.) 

M. Sig — One ounce (30 cc.) every two hours for a horse or cow. 

When the onset is intense, with high fever and pulse, tincture of 
aconite % dram (2 cc.) four times a day is beneficial. Constipation is 
best corrected by means of succulent food such as carrots or grass. 
Salines or oil may be given in small daily doses: Carlsbad salts 1 ounce 
(30 Gm.) in an electuary, or mineral oil 8 ounces (240 cc.) . Careless 
administration of medicine, or the use of irritant drugs, easily causes 
choke and may induce a fatal pneumonia. 

CHRONIC LARYNGITIS 

Etiology. — Chronic laryngitis in domestic animals is infrequent. It 
occurs in a primary catarrhal form as a sporadic or epidemic affection 
in cows and horses. It may be secondary to pulmonary tuberculosis or 
other chronic lung affections. It may occur as a primary tuberculosis or 
actinobacillosis of the larynx, and it may follow an acute attack of 
laryngeal catarrh. 

S5rmptoms. — Primary chronic laryngitis in cattle develops in stabled 
animals in the winter, and it may affect the greater part of a herd. The 
donnnant symptom is a ’cough that develops gradually and persists 
until the cattle are turned to pasture; a few develop stenotic breath- 
ing, and there may be a loss of condition. Tubercles and other chronic 
growths in the larynx cause a gradually developing stenosis with 
inspiratory dyspnea. The prognosis is good in most primary forms, 
though improvement may not begin until warm weather. After an 
attack of strangles or pharyngitis there may be inspiratory laryngeal 
stertor which appears only when the horse is at work and that persists 
for weeks or months before it finally disappears. This symptom is ap- 
parently explained by Wirth' who has examined many cases of 
pharjmgitis with the laryngoscope. These examinations revealed abscess 
formation with collateral edema affecting the lymph glands of the 
pharynx and the guttural pouches. The lymph glands of the guttural 
pouches lie above the arytenoid cartilages between the mucosa of the 
guttural pouches and the posterior wall of the pharynx. Delayed re- 
BorpUon of the edematous swcUin^ is the probable cause of the inspira- 
tory stertor. Persistent cough may be caused by chronic laryngeal 
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catarrh of unknown origin This i3 most frequent in horses where it may 
lead to a suspicion of heaves v,\a\e in cows tuberculosis may be 
g\L.pected Cough is eaailj induced by slight pressure o\cr the 
o upper tracheal nngs In a cow that came to autops> aftc- coughing 
for months a small red granular area was found on the mucosa of 
larynx V» irth reports that in chronic catarrh the mucosa is thickened 
and rough and somewhat dull as seen through the lary ngo®cop>c 
Chronic laryngitis m feeder buck lambs m the early stages of inten 
sive feeding of oats and barley in California has been attributed by 
Bntton* to the wounding of the arytenoid cartilage^ by gram awns or 
other foreign objects. 

Treatment. — Stimulant expectorants may be beneficial, yet they 
may have no apparent effect To 500 cc of the combination of camphor 
and ammonia gi\en in coryza one may add 1 ounce each (30 Gm ) of 
ammomunj chloride and F E belladonna Potassium iodide in do«cs of 
1 dram (4 Gm ) dail> for two or three weeks is sometimes effective in 
the horse or one may give 30 Gm of eodmm iodide m 500 cc of dis- 
tilled water intravenously An electuary of linseed meal mola8«es, and 
I dram of belladonna extract to each tablcspoonful of the mixture is 
presenbed b> Dr Law for persistent cough a table«poonful is «mcarcd 
on the cheek twice dailj A lieht canlhandes or mustard blister o\ er 
the throat is sometimes useful Remo\al from cold damp quarters may 
bring prompt relief Benefit has been obtained from the following 
^ AntunoDu et poUsni tartratn 

Pulv ^ycyrrhizae as 5 x (40 Gm ) 

Pulv jump^n 

Ammonii chlo-idi sa S iiss (75 Cm ) 

AI S g — A tablespouiful (15 Gm ) three tunes a day 

KcrxECNczs 

1 Staag and Wirth Ticrheilkunde und Tietxucht Berl a Urban 4 Schwarxenb-rg 
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2 Bntton J W., Further observations on chronic ovine laryngitis Cornell Vet 
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EDEMA OF THE GLOTTIS 
(Edematom Laryngmt Edema of the Larynx) 
DefimtioiWniis 15 b bbious infiltratim with diffuse Bweibng of 
tte mucosa and submuco-a of tha larymc that may occur mdependenth , 
but more otteu la scea m assoembou with general edema of the throat 
It IS not infrequent 

Etiology. — (a) As a form of anthrax 


in swine ard blackleg m cat- 
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tie. (6) In purpura and malignant edema in equines. (c) In Uiroat in- 
juries — swallowed glass, metal, and wire, misuse of the probang, and 
abscess in the laryngeal wall, (d) After inhalants, as chloroform, (e) 
As an occasional form of urticaria in cattle. (/) In strangles, (g) As a 
symptom of anaphylaxis following the injection of a serum or bac- 
teria, and from unknown causes in swine. 

Symptoms. — In infection the development is sudden or gradual ac- 
cording to the intensity of the inflammation. After irritant inhalants 
the onset is sudden and the course rapid. Loud difficult inspiration is 
the leading symptom. When severe and unrelieved it soon leads to 
fatal suffocation. When caused by an infection, or when a part of an 
acute infectious disease, the prognosis is bad. Other affections of the 
larynx develop less rapidly. 

In one instance in a horse that died after about forty-eight hours, the 
animal had been in the stable for a week and there was a possibility 
of a previous attack of strangles. Inspiratory stertor was marked, and 
there was a distinct fremitus to the touch over the throat. Slight pres- 
sure over the larynx caused paroxysms of coughing thai threatened 
suffocation. Sweating was general, yet the appetite and condition were 
good. 

In a cow, inspiratory dyspnea and slight swelling of the throat were 
first thought to be caused by laryngopharyngitis. Death from suffoca- 
tion followed in a few hours. On the ventral border of the epiglottis 
there was an opening to a fistulous tract that passed backward as if 
a wire had penetrated the tissues, but no wire could be found. Multiple 
small abscesses surrounded the fistula. In another cow affected with 
inspiratory stertor, in winch an extensive examination revealed no 
cause, autopsy disclosed multiple abscess formation in the depths of the 
laryngopharyngeal wall, A third cow presented bilateral swelling in 
the parotid region, inspiratory stertor and nnxiety. Recovery followed 
the application of a compress of hot Epsom salts, one tablespoonful to a 
quart of water, followed by the application of a rubefacient liniment. 
Fatal edema of the glottis in swine has been attributed by Killham’ 
to _ feeding of barley mixed with awns. Chronic ovine laiyngitis 
with abscess formation and fatal edema of the larynx has been de- 
scribed in California by Cameron and Britton.* It was observed ‘only 
in purebred ycarling^rams kept on full feed in the late fall and winter, 
and was attributed to ravenous eating of dry oats and barley con- 
taining a high percentage of awms. In advanced chronic atrophy of 
the laryngeal ligaments (roaring) in the horse, severe inspiratory dysp- 
nea may lead one to suspect edema of the glottis. 

Treatment. — For immediate rrlief insert a tracheotomy tube. Ad- 
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ronalm in doses ot 1 to 4 drams (4 to 16 cc ) may give prompt leliel m 
urticaria and anaphylaxis If the necessity is somewhat less, relief may 
follo^v inhalation of medicated steam, or the application of an ice pac 
or a hot compress to the throat There are cases m which 
potassium 1 to 2 drams (4 to 8 Gm ) is beneficial Sodium iodide (30 
Gm in 500 cc of distilled water) intravenously has been recommended 
Atropine sulfate may give relief In specific infections, as anthrax or 
blackleg, the corresponding sera and antibiotics are useful when given 
early 

REpeacMces 

! Killhsm D Membraneoua laryngilia in swine due to barley awns Vet Med 
1919 14 &5 and 262 

2 Cameron IL and Britton J W , Chronic ovine laryngitu Cornell Vet , 1943 
33. 263 


CROUPOUS LARYNGITIS 
Croup 


Definition — Croupous laiyngitis is characterited by inflammatory 
spelling of the mucosa, a fibrinous exudate, and intense inspiratory 
dyspnea, usually it involves the trachea It is a rare disease, affecting 
chiefly cattle between 6 months and a year old, and confined to certain 
localities It 18 probably infectious, but no bacterial cause has been 
reported Dampness seems to favor ita development The lesions are 
rarely confined to the larynx Extensive fibnnous exudates are present 
in the nose and trachea, and the mucosa is severely inflamed Pneu* 
monia ma> also be found 

Symptoms.-— The onset is sudden with a dry, painful, high-pitched 
and easily induced cough Inspiration becomes difficult and stertorous 
The mucosae ate congested, the pulse and respiration fast, and the 
temperature hi^-*105« F Coughing may expel croupous shreds The 
expression is anxious and suffocation threatens Unless relief is prompt, 
coma and death soon follow If the patient escapes early death from 
BuffocaUon it maj die later from toxemia In an attack of croupous 
larjngitis in a 6->ear old cow in the latter part of June, the onset was 
sudden with high ^e^er, extreme inspiratory stndor, end symptoms of 
Choice Alter two days fibnnous caste 4 inches long were expelled with 
violent coughing The entire course was about a week, ending m 

wm prv ' ** 


M thcmld Sret dttermme whether the condition is an 

“ "i'Phthentic inBammation Grave 
latJUEeal stenosis m eahe. snggesl. diphthena, in swme, it may be 
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anthrax; in equines, it may be either anthrax or purpura. 

Treatment. — ^For the relief of dyspnea, steam inhalation is most ef- 
fective; this may be combined with the use of cold or hot packs over 
the throat. As a last resort, to prevent suffocation, one may insert a 
tracheotomy tube. The symptomatic treatment is the same as for edema 
of the glottis. Apomorphine is indicated. 

NECROTIC LARYNGITIS 
(Calf Diphtheria) 

Necrotic larynptis is a highly fata! disease of calves caused by 
Actinomyces necrophonis and characterized by deep necrosis. In 
Wyoming, the cases reported by Kingman' were chiefly in young stock 
weighing from 500 to 1000 pounds. It may be either sporadic or en- 
zootic. It may occur as an independent slowly spreading epidemic in 
young calves in clean stables, but more often it occurs in as’sociation 
with necrotic stomatitis under filthy conditions. Injuries from rough 
feeds, thorns, thistles, barley beards, fox-tail beards, etc., are men- 
tioned by Elder,* The lesions and etiology are the same as those of 
necrotic stomatitis in the young, but the laryngeal involvement is less 
frequent and more fatal. It is observed only occasionally in the Eastern 
States. While emphasis has been placed on the influence of filthy condi- 
tions and poor food, in New York the disease is more often met with 
under excellent sanitary conditions. It has not been observed here in 
pastured stock and it is most prevalent in the cold seasons, but may 
occur at any time. As described by Farquharson,® in' the Rocky Moun- 
tain Region there is a high incidence in animals 6 to 15 months of age 
and occasionally it is seen in older animals; many cases are seen in 
feeder cattle and some in pastured animals up to 2 years of age; the 
disease is particularly prevalent throu^ the winter and spring months 
and causes serious economic loss in both dairy and beef-cattle indus- 
tries; there has been a gradual increase in the West from year to year. 

Morbid Anatomy. — ^Thc larynx and epiglottis arc covered witli a 
purulent cheesy mass that entirely closes the opening. The necrotic 
mass extends deeply into the tissues. The lesions may be confined to 
the larjTix or associated with necrotic stomatitis and pneumonia. 

Symptoms, — ^Thc onset is sudden, with severe inspiratory dyspnea, 
a moist painful cough, and a temperature of about 105° F. The calf 
may take the usual amount of milk or refuse food entirely. Examination 
of the throat reveals grayish or yellowish necrotic deposits on tlic vocal 
cords and similar lesions may also be present on the checks and gums. 
In one or two days breathing becomes more difficult and weakness 
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daelops After a tracheotomy to relieve dyspnea, Uic animal 
to improve for a few dajs but evtntualK the v^ound becomes infected, 
toxemia develops and death follow- In a week or ten da>8 a seconu 
taU may be attacked it is not highly cntootic The cour-c, intensitv , 
and complications are v anable 

In a ca-e described by Hastings* m a month old calf shownng high 
fever and a marked inspiratory dyepnea, it was found an autopsv that 
the necro'is involved the po«tenor part of the tongue, the soft palate, 
the pharynx and the larj nx, as well as the trachea and a portion of 
the lung In our clmic a 4 month old calf that had been treated for 
pneumonia and n<‘crotic stomatitis continued to snore for about file 
weeks like a hor«e with strangles On autopsy the right vocal cord 
presented a small grecni«h white focus of ca»eatcd pus which proved 
to be the opening of a fistulous tract that almost completely encirclcil 
the first tracheal nng The fistula was filled with fetid greenish white 
ca'eated pus Both lungs were pneumonic 
Treatment— hile treatment of cahes affected with necrotic laryn- 
gitis has in our experience usually been hopeless, the sucee«s of suUa- 
pyTidme, as described by Farquharson* m the treatment of feeder cattle, 
juslifiee Its use He reports that m the majority of cases recovery 
resulted from one treatment of 60 cc of a 6 per cent solution of sulfa 
pyndme sodium per 100 lbs of body weight mtrav cnou«ly The recom- 
mended daily do«e is 45 grains (3 Gm.) per 100 lbs of body weight 
Care should be taken to avoid e-cape of the solution into the pen- 
vascular tis-ues For the following two or three days one may presenbe 
1 gram per pound of body weight orally, or repeat the intravenous 
injection in 24 hours In one case m a 3 week old calf treated in the 
ambulatory clinic, recovery followed the administration of sulfapy'ndine 
15 grams (1 Gm ) ev ery six hours omily Treatment needs to be started 
at the onset of the attack- 

In the treatment of an outbreak of dipbtbena m nearly 3000 calves 
and feeder cattle following shipment m Montana, Hayes and bright* 
reported excellent re-ults from the administration of sulfamethazine 
The drug was given orally with a ballmg gun, once daily lor two days 
to each calf Do-age vaned from % to 1% gram per pound of bodv 
wei^t 


At the Iona State College, aureomyem teas highly eSecUte la 11 
^ of aecrobc lan-apta .a cotes treated by Chit ere' Con/aebac- 
Imum TOogems teas the predominaat mfeciton, and sue had failed to 
respond to pret.ous trealmenis tnth sulfonamides and penicillm The 
dosage teas S mg per lb body wei^t per tein at 24 hour intertals 
Eometiraes mcreased as much as 500 per cent 
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ACUTE BRONCHIAL CATARRH 
(Acute Tracheobronchitis) 

Acute catarrhal inflammation of the bronchi is an affection of the 
large tubes--simple bronchitis. A similar affection of the smaller 
tubes was formerly termed capillary bronchitis, but this is now recog- 
nized as bronchopneumonia. Like coryza, bronchitis is common in all 
species in the cold wet months of fall and spring. Often it involves the 
larynx. 

Etiology. — Basement stables, damp pens, concrete or stone walls, 
overcrowding, and low temperature are among the more frequent causes 
in calves and pigs. Poor ventilation or lack of. ventilation also has an 
important influence. The venUlation of stables for young animals pre- 
sents a special problem because the air they breathe is taken from 
near the floor, and it is difScuit to bring fresh air to floors of small 
pens with tight walls. While bronchitis is an infectious disease that 
spreads by contact, its beginning often depends on poor housing condi- 
tions; after it is once established in the young, it becomes contagious. 
There are outbreaks, on the other hand, that are purely contagious 
and that spread among animals kept under ideal conditions. Little is 
known of the bacteriolog>', but in swine one may suspect the pneumo- 
trophic virus of swine influenza, or the Pasteurella of swine plague. 
The active microorganisms arc probably those which cause pneumonia, 
and in calves the question of whether a virus or the commonly found 
Pasteurella is the primary cause remains unansw’ered. 
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fomi m cows in the fall, and the aridition of a purchased cow' may he 
followed b> an epidemic in the herd 

Acute bronchitis is a symphim of certain infectious di'-cases, as in- 
fluenza, strangles, hemorrhagic septicemia, calf pneumonia, hog cholera 
and pneumotropluc infectious bronchitis in horses and cattle. It is also 
symptomatic of lungwonn disease in calves and swme. In colts and 
swine, ascand larvae in the Jungs cause bronchitis and other pul- 
monary lesions. 
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beneficial. If the cough is dry and irritating, give to a horse Dover’s 
powder in doses of 1 to 2 drams (4-8 Gm ) three times a day. Of the 
sedative expectorants, pilocarpine hydrochloride 8 grains (0.5 Gm.) 
three to four times a day is among the best. Other sedative expectorants 
are 

R Ipecacuanhae 

Anti et potassu tart. aa gr (2 Gm ) 

Syrupi 5 iv (120 cc). 

M Sjg —One ounce (30 cc ) four times a day for a horse or cow 
B F. E Belladonnae S J (30 cc.) 

Anti et potassu tart 3 iv (16 Gm ) 

Syrupi 0 1 (600 cc ) 

M Sig — One ounce (30 cc) every two hours for a horse oi cow 

As in other respiratory affections, chemotherapy may be given, such 
as procaine penicillin, 1,500,000 to 3,000,000 units for large animals 
daily; sulfamethazine, 1 grain per Ib. of body weight orally per day for 
two or three days; terramycm, 1 mg per lb body weight per day ad- 
ministered intravenously at one time. 

- 'Whenever possible the first one to be attacked should be removed 
to other quarters, especially if there is a fever. When animals are re- 
moved because of sickness, new additions to maintain the original 
number should not be made. 

CHRONIC BRONCHITIS 

Etiology. — Primary chronic bronchitis may follow a severe acute 
attack, but more often it is chronic from the beginning. Usually it is 
secondary to chronic diseases of the lungs, as tuberculosis, glanders, 
lungworm disease, heaves, and pulmonary abscess in cows. In cows 
chronic bronchitis is suggestive of tuberculosis, yet it may occur in this 
species as an independent nonspecific infection. 

Morbid Anatomy. — ^The bronchial mucous membrane is swollen, 
red, and covered with mucus Small pneumonic foci are usually pres- 
ent in the lungs. In the horse the lungs are emphysematous, as in 
Heaves. 
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cially m cows Finally there is a loss in weight Exposure to storm 
aggravates the condition Under favorable circumstances recovery takes 
place in a few weeks or months Infrequently the disease spreads ex- 
tensively in the lungs Emaciation now appears, the cough is low and 
moist and bubbling rales are distinct In well-marked tj^ies a purulent 
exudate is abundant, this appears at the nostrils in the horse, but is 
swallowed by cows 

Diagnosis — is important to exclude bronchopneumonia and 
hea^es In cows pulmonary tub'^rculosis should be considered with re- 
spect to exposure to infected animals, reaction to tuberculin, and 
guinea pig inoculation with bronchial secretions In all well marked 
chronic bronchitis it maj be taken for granted that the lungs are af- 
fected, either with pulmonary emphysema, or foci of pneumonia, or 
both 

Treatment. — A summer at pasture 13 the best remedy Stimulant 
expectorants, bitter tonics, and intensive feeding are useful through 
the winter As m all other respiratory affections, the subject should be 
protected against exposure to atinosphonc extremes and fatigue The 
following expectorants are useful expectorant of ammonium carbon- 
ate and ammonium chloride and camphor, as prescribed for colds 

AatimoBU et poUseu tartratis 5 j (30 Gm ) 

Anifflonu cblondi 

Pulr (ruct mnipert aa S m (CO Gm> 

M Sig^Tablespoonful (15 Gm) m the feed three times a day 
R Calcu hydfondi 

Sal carolmi facUlu aa S xvi (500 Gm > 

Arsem tnoxidi 5x (40 Gm) 

I VT (120 Gm ) 

Bella^niue 5 ^ (30 Gm) 

M Sig^Tablespoooful (15 Gm) thnee daJy for a horse 
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Etiology. — (a) Exposure to storm and fatigue. The animals have 
been subjected to cold rains, cold nights, or transportation in winter; 
it is a disease of the cold seasons. (6) The first stage of pneumonia 
(infection), (c) Inhalation of hot air or irritant gases is an infrequent 
cause, (d) Extreme oyerexertion, as in hunters and racers, induces a 
special form secondarj' to acute heart failure. 

Morbid Anatomy. — When death occurs the changes are those found 
in the initial stage of lobar pneumonia. The lungs are distended, dark 
red, or black in color, and contain enormous quantities of blood. The 
cut surface exudes dark blood or serum. Pieces dropped in water may 
either sink or float below the surface. Under the microscope one finds 
a marked engorgement of the capillaries, and a slight exudation of 
serum, fibrin, or cells into the alveoli 
Symptoms. — ^These vary according to the degree of congestion and 
the species. In horses the attack is usually at night, following a hard 
day’s work. There is a history of dullness, poor appetite, sometimes 
restlessness, even colic, and fast breathmg. Pneumonia is suspected 
One finds depression, congested mucosae, cooi extremities, and possibly 
chills. The pulse is 76 to 100, the breathing 25 to 30, and the tem- 
perature 104®-106® F. Breathing is intense and often abdominal. A 
slight serous exudate is present at the nostrils. Cough is occasional, low, 
and with few exceptions is easily induced. The vesicular murmur is 
harsh and a few crepitant rales may be heard. On percussion the tone is 
cither normal or tympanitic When congestion does not go on to pneu- 
monia improvement takes place in a few hours. 

In cows the initial symptoms are dyspnea and a diminished milk 
flow. The pulse and breathing may be fast, and the temperature normal 
or high. There is an expiratory grunt, a short harsh cough, and marked 
dyspnea — head down, mouth open, frothing as in choke, and the froth 
may be blood-stained for in intense congestion there is always some 
pulmonary edema. Sibilant rales are not infrequent. In mild forms the 
symptoms are similar but less intense. 

The usual form, due to exposure, responds promptly to rest and treat- 
ment. When the affected subjects are worked they soon collapse, and 
death from extensive congestion may follow in a few hours. A higlily 
fatal type occurs after long exposure in transportation. Inhalation con- 
gestion leads to gangrenous pneumonia. 

Diagnosis. — Only by the brief course can it be distinguished from 
pneumonia. The early stages of acute febrile or painful disease, as 
laminitis, anthrax, and strangles, may resemble active congestion in 
the rapid harsh breathing and the fever; but these alone are not dis- 
tinguishing symptoms of any disease. 



32 DISEASE* OF THE RESPIRATORY S'iSTEM 

Treatment — Rest m a protected dr> place is of chief importance 
m the handling of exposure cases An expectorant of ammonia and 
camphor, as ad\ised for coryza, one ounce e\er> two to four hours, 
IS n^elul In tnat'ked dullness one may prescribe strychnine sulfate 
(gr i) thrice daily 'When the patient is restless jnd in pain, a mustard 
pa«te OP spirits of mustard over the chest may bring prompt relief In 
the presence of marked cyanosis and dyspnea, as after extreme exer- 
tion, removal of from four to sue quarts of blood from the jugular \ein 
affords relief to the lungs and heart, but this is of little lalue except 
in the beginning, when the dyspnea is marked and the mucosae are 
highly congested Other respiratory sedatnes are atropine sulfate 
’A gram (0015 Gm ) with lobeline sulfate % grain (0 03 Gm ) Vas- 
cular tension may be relie\ed by spirit of glonoin to 1 dram (2-4 
cc ) OP glonom ’A to % gram (0015 0 03 Gm ) every hour until the 
breathing and pul«e are improved Sulfonamides are indicated 

passive congestion of the lungs 

This IS a secondary condition caused by a weak nght heart It re- 
sults chiefly from (a) Chronic dilatation of the heart, e«peciaUy in the 
horse The subject is usually aged and suffers from nosebleed and col 
lapse when worked (b) Heart failure m acute general disease (c) 
H^ypostasis determined largely by the influence of gravity m animals 
that are unable to nse In passive congestion a«eociated with acute 
disease the condition is recogmied only on autopsy' 
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Treatment— Rest m a protected dry place is of chief importance 
m the handling of exposure cases An expectorant of ammonia and 
camphor, as advised for coryza, one ounce every two to four hotira, 

15 useful. In marked dullness one may presenbe strychnine sulfate 
(gr 1 ) thrice daily When the patient is resUcss }nd in pam, a mustard 
paste or spirits of tnustard over the chest may bnog prompt re lei 
the presence of marked cjanosis and dyspnea, as after extreme exer 
Uon, removal of from four to six quarts of blood from the jugular \em 
affords relief to the lung^ and heart, but this is of little value except 
in the beginning, when the djspnea is marked and the mucosae are 
highly congested Other respiratorj sedatives are atropme sulfate 
Vi gram (0013 Gm ) with lobelme sulfate y% gram (0 03 Gm ) Vas- 
cular tension may be relieved by spirit of glonom V^ to 1 dram (2-4 
cc ) or glonom ’4 to Va gram (0015 0 03 Gm ) every hour until the 
breathing and pulse are improved Sulfonamides are indicated 

PASSIVE CONGESTION OF THE LUNGS 
Thu u a secondary condition caused by a weak ngbt heart It rc 
suits chiefly from (a) Chronic dilatation of the heart, especially in the 
horse The subject u usually aged and suffers from soaebleed and col- 
lapse when worked (b) Heart failure in acute general disease (c) 
H>postasis, determined largely by the mfluence of gravity m animals 
that are unable to nse la passive congestion associated with acute 
disease the condition is recognized only on autopsy 

ACUTE PULMONARY EDEMA 
Pnmar> acute pulmonary edema is charactenzed by a sudden attack 
•)f djgpnea due to extensive transudation of serum into the lung tissue, 
mcludmglhealveohybronchiolesand bronchi The cau«e is unknown As 
an independent clinical disease it is infrequent m domestic animals 
Collateral edema, limited to the area of the affected part, occurs m 
various pathologveal lesions in the lungs Terminal edema, due to h> po- 
stasis, or circulator) weakness, is common And pulmonary edema as a 
complication of anthrax, malignant edema, and purpura is not infre- 
quent In all forms of pulmonary congestion there is some edema But 
m pnmary acute pulmonary edema there is no evidence that it is an 
extreme stage of acute congestion of the lungs or that it is secondary 
to other conditions or that it is associated with other evidence of 
circulatory failure In animals that die of anapb)laxis folloumg the 
administration of serum or bactenns, extensive pulmonary edema is 
the chief lesion, a suggestion that pnmary acute pulmonarj edema is 
caused by some obscure toxic influence 
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In medical texts the chief causes of pulmonary edema are given as 
(a) heart failure, or increased permeability of the capillary walls as in 
shock; (b) infection, either as a complication of infectious diseases, or 
the result of a toxic effect on the centers controlling the vasomotor 
system of the lungs; and (c) toxic poisoning from morphine, adrenalin, 
iodine, or alcohol, and inhalation of irritating gas. 

Symptoms. — ^The following record was made on one case of acute 
primary pulmonary edema: This was in a 5-year-old nonpregnant cov 
in the ninth month of lactation in a large dairy herd. The morning of 
May 23 she ate little and gave little milk. In the afternoon she was 
very ill, dyspneic, and shivering. On being moved to another stall she 
discharged at least a gallon of clear serum from the mouth and nose 
and shortly thereafter she died. On post mortem examination a large 
amount of clear serum was found in the chest cavity. There was an 
extensive diffuse edema of the lung; it was heavy and pitted on pressure. 
When incised, an abundance of clear serum flowed through the channel 
made by the knife. There was also considerable emphysema. The 
bfadder contained urine stained nearly black with hemoglobin. No 
other lesions were found. Various organisms were found on bacterio- 
logical examination of the lungs, among them a few Pasteurella. 

A second case was observed by Dr. Fincher in the ambulatory clinic 
in a 7-year-oId dairy cow twelve hours after intradermic injection with 
tuberculin. The symptoms developed rapidly. There were fast breath- 
ing, expiratory grunt, increased vesicular murmur and rales. The 
temperature was normal. Pulmonary edema and emphysema were 
found on autopsy; it was believed that the emphysema was secondary. 

Yxve additional cases have been observed, Jour oi wbicb were young 
bulls from 8 months to 2 years of age. The onset has been sudden with 
labored fast breathing and expiratory dyspnea with flbrinous exudate 
or blood-tinged foam at the nostrils. Auscultation has shown increased 
vesicular murmur and moist rales. The temperature has-been normal 
or as high as 104® F. The respirations have been from 60 to 80, and the 
pulse from 80 to 100. Hemoglobinuria has usually been present. The 
course has been two to twelve hours ending in death, or two to three 
days wiUi recovery. In milder forms, “summer snuffles,” and acute 
indigestion have been suspected at the onset of the attack. On autopsy 
there has been extensive edema of the lungs and the bladder has con- 
tained urine stained nearly black with hemoglobin. In one there was a 
hemorrhagic tracheitis. Pulmonary edema of swine, as«ociatcd with 
pneumonia, has been described by Murray and Biester.* 

Treatment. — In anaphylaxis adrenalin (5 to 10 cc.) is probably the 
most effective remedy. This is often combined with atropine Vi grain 
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ticemia, there was free hemorrhage from the lungs. In the case of occlu- 
sion of the left jugular vein there was repeated hemorrhage mixed with 
foam from both nostrils over a period of a month. Finally, continuous 
coughing and extreme hemorrhage developed when the cow was being 
led and death occurred suddenly after a loss of about 10 liters of blood. 
On examination after the hemorrhage has ceased, one will find rales 
and other signs of the chronic lung disorder. In the horse chronic hyper- 
trophy of the heart may lead to bleeding of the nose in the form of 
clots when the animal is stabled, or in the form of blood mixed with 
air when worked. The underlying heart disease is revealed by the pal- 
pitating irregular heart beat and the poor quality of the pulse. 

Rupture of the pulmonary vein causes weakness, collapse, and con- 
vulsions, that lead to death in a few minutes or a few hours; blood 
may not appear at the nose in the final attack. The associated rest- 
lessness is suggestive of colic; but in hemorrhage the mucosae are pale, 
wMle in severe colio they are red. The extreme dyspnea and delirium 
following rupture of a large pulmonary vessel have led to a mistaken 
diagnosis of suffocation from foreign body in the trachea. 

Capillary hemorrhage, hemoptysis in the narrow sense, is recognized 
in the horse by the presence of a small amount of dried blood at the 
margin of tlie nostril. This may be black, brown, or yellowish in color, 
and is pathognomonic of pneumonia. In chronic affections hemoptysis 
is a symptom of an incurable disease of the heart or lungs. In acute 
pneumonia in cows free bleeding from the nose is a fatal sign. Bleeding 
that develops during exercise usually stops in a few minutes after the 
animal comes to rest. In chronic dilatation of the heart, clots appear 
at the nostril from time to time, but usually the bleeding is not marked. 

Treatment. — Aside from complete rest the effect of treatment is in 
doubt. The handling of the case depends on the underlying cause. 
Because of the variable nature of the underlying causes of hemoptysis 
in large animals, treatment is not commonly effective. Agents^ for the 
treatment of cpiataxis may be useful: atropine sulfate, pituitrin, 
adrenalin, sodium citrate, or blood transfusion. 
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more important part in the cause of heaves than is generally believed. 
According to his view dust and fungi cause bronchitis to which em- 
physema is secondary. Whichever view one accepts as the primary 
cause of pulmonary emphysema: dietetic neurosis, or chronic bronchitis, 
there is no difference of opinion concerning the influence of damaged 
hay or clover. It is apparent that chronic bronchitis in any species, 
including man, may cause pulmonary emphysema. 

With the exception of heaves, chronic bronchitis is not common in 
horses. The usual form is acute in association with one of the infectious 
diseases of the respiratory system, such as influenza; and these affec- 
tions occur chiefly in the young. In horses destroyed because of ad- 
vanced pulmonary emphysema, the presence of chronic bronchitis on 
autopsy does not prove it to be the primary cause of the disease. Be- 
cause of the distinctive characteristics of heaves, it is probable that 
both the emphysema and tlie bronchitis are due to a common cause the 
essential nature of which is unknown. 

The view that the disease may be inherited is not generally accepted. 
That such a condition is possible may be inferred from knowledge on 
hypertrophic emphysema in man where an hereditary influence has been 
proved and where a nutritive change in the air cells is widely accepted 
as primary. 

It is now believed that work requiring prolonged severe exertion docs 
not predispose to an attack. Yet the* symptoms may be made worse 
rapidly when a green horse affected with heaves is placed at heavy 
work, and in some instances this influence is the apparent cause of the 
disease. In the terms of the farmer, “the horse broke its wind on the 
plow.” 
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times it de\elop 8 sutldcnlj and in a tt\erc fonn during hard work m 
the spring There is a histori of one or more of the following sjmptoros. 
(a) cough and slight nasal discharge after dnnking, (h) a cold fol- 
lowed by wheezy night and rooming cough, (c) coughing spells all 
winter and easiW fatigued, (d) rattling in the head The breathing 
shows a double expiratory lift of Uio abdominal muscles, which com- 
pensates for the loss of elasticity in the Jung, and the coinpcntatorj' 
lift IS greatly increased h> cxcrci‘-c At the nostnls one often finds a 
slight dilation and a sliglit bilateral serous nasal discharge The cough 
13 prolonged, low, wheezy, moist, and easily induced, it is pathogno- 
monic of the disease At first it may be harsh and paroxysmal Tlie 
lungs give wheezing sibilant, or crepitant rules, or an increase m tlie 
vesicular murmur In advanced ca^cs Uicre is an increased area of 
resonance on percussion AlUiough a ravenous cater, the v ictim is often 
unthrifty Because of obstruction to circulation in the lungs the con- 
junctival mucosae arc congested The condition is aggravated by humid 
atmosphere, heavy work, overfeeding, colds, and exposure to storm 
It is incurable, and under usual conditions is progressive until the 
animal becomes worthless Recoveries have been reported, but it is 
probable that these were from a primary bronchitis, a disease that 
closely resembles the early stages of heaves The following digestive 
symptoms arc often met with ravenous appetite, large abdomen, ex- 
cessive bowel fermentation, and frequent passage of flatus 
Treatment — Give regular light work and protect against storm 
Limitation of roughage to straw or cornstalks is seldom practical Feed 
lightly on clean timothy hay free from clover and sprinkled with lime 
water A season at pasture is beneficial In conjunction with improved 
care and feeding the following prcbcnption is useful 
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PULMONARY EMPHYSEMA OF COWS 
Interstiual and alveolar emphysema commonly develop whenever 
there is a persistent severe dyspnea, regardless of the species or the 
cause. In cows affected with pneumonia, extensive interstitial emphy- 
sema is common; it has been found in an extreme form in cows sus- 
pected of having hemorrhagic septicemia (see page 449), and in those 
known to have died of lead poisoning. Old cows that have been con- 
demned on physical examination because of rales and suspected pul- 
monary tuberculosis often have shown only emphysema of the lungs 
on postmortem examination. It has been found m pulmonary abscess, 
in edema of the lungs, following perforation of the lung by a wire in 
traumaUc gastritis, and in lungworm disease of calves. 

Symptoms. — In association with multiple lung abscess and pleuritis, 
there may be a sudden attack of dyspnea accompanied by mouth 
breathing and the presence of white foam at the mouth and nostrils. 
Coarse, crepitant rales are widely heard over either side of the chest, 
and subcutaneous emphysema may finally appear. The course and 
termination depend on the nature of the primary disease. As an ap- 
parently independent disease of unknown cause it is observed occa- 
sionally in cows where there may be a history of sickness for several 
'days with symptoms suggestive of traumatic gastritis. Towards the 
end the breathing is rapid and grunting, the animal may be barely 
able to stand, the eyes 'are sunken, drooling is prominent, and subcu- 
taneous emphysema is extensive. The pulse may be 100 or more and 
usually there is a fever. 

Treatment. — ^Adrenalin chloride (2 to 3 cc. injected subcutaneously) 
may afford prompt but transient relief. Relief may also be obtained 
from the combination of salines and sedatives prescribed for heaves. 

BRONCHOPNEUMONIA 
(Inflammation of the Lungs; Catarrhal Pneumonia; 

CapUlary Bronchitis) 

Inflammation of the lungs is difficult to classify and describe. This 
is expressed by Frohner' in the statement that, “according to the char- 
acter, the location and extent, the cause and the course, no other organ 
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in the body presents so many forms of inflammation"; and by Hare,* 
in discussing bronchopneumonia, that "the affection is so varied in 
cause and pathology as to lead to the suggestion tliat it be called a 
lesion rather than a disease," 

In text-book descriptions, both medical and veterinary wtiters apply 
the terms lobar pneumonia and bTonchopneumonia to the chief clinical 
forms. In human medicine these arc described by Osier* in the section 
on specific diseases. In veterinary medicine lobar pneumonia is usually 
described under both contagious equine pneumonia and ordinary non- 
contagious equine pneumonia; althou^ some believe that no distinc- 
tion between the two exists. So-called lobar pneumonia in the horse is 
unlike lobar pneumonia in man, both in pathology and bacteriology. 
Since bronchopneumonia, with rare exceptions, is the type in domestic 
animals, the term lobar pneumonia is used in this text only to indicate 
an extensive diffuse involvement of one or both lungs. 

Definition.— Bronchopneumonia is usually an extension of a tracheo- 
bronchitis that involves a few or many foci or lobules m the lungs. It is 
the usual type in domestic animals. Consolidation may be gradual and 
slight, involving only a few lobules (lobular); or it may be rapid, ex- 
tensive, and continuous (lobar). It may at first be gradual and slight 
and after a time suddenly become diffuse. Bronchopneumonia, is either 
primary or secondary. The secondary form is by far the more common, 
and when pneumonia is recognized one should learn whether it belongs 
to this type. It occurs chiefly in the fall and winter. All species are 
attacked, but it U most prevalent in cattle. 
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are chilled when they scatter. Pneumonia often develops in animals 
that have been heated and then rapidly chilled, have stood in cold 
rains, been exposed in transportation, or left in the pasture in the first 
cool nights in the fall. 

(2) /n/ec£ion.— The more prevalent contagious forms of broncho- 
pneumonia are described in the section on specific infectious diseases; 
they include contagious equine pneumonia, stockyards pneumonia in 
cattle (hemorrhagic septicemia), swine influenza, and lung plague. In 
sporadic pneumonia in cattle, sheep, and swine, it is probable that often 
the infective agent is identical with that causing enzootic pneumonia. 
But the nature of the infective agent is not generally known. A pneu- 
raotrophic virus has been demonstrated to be the cause of swine influ- 
enza, equine influenza, possibly equine contagious pneumonia, enzootic 
equine laryngotracheitis (bronchitis), a similar form of enzootic bron- 
chitis in Germany, and pneumonia in calves. 

WUether or not the PaUewella group is the primary cause of pneu- 
monia in animals is a controversial subject. But until some other or-, 
ganism can be found its presence will be regarded by clinicians as at 
least suspicious. In pneumonia in swine one needs to consider tnc 
possibility of hog cholera, and swine influenza. 

Enzootics of pneumonia due to undetermined infection have been 
met with in various parts of the world. A contagious form in cattle in 
northern Switzerland in the fall and winter lias been described by 
Wyssman;* infection was carried by direct and indirect contact. An 
affection in cattle in Holland termed autumn lung disease is a bron- 
chopneumonia from which van der Ween* isolated pyogenic bacteria, 
mostly CorynebactenuiH pyogenes; it was not prevented by removal to 
fresh pastures. The associated eatanhal bronchitis led to emphysema, 
and intestinal catarrh was connuun. Pseudomonas pyocyaneus was re- 
garded by Birch and Benner® as a cause of fatal pneumonia in swine. In 
Montana and adjacent states a fatal bronchopneumonia in sheep 1ms 
been recognized since 1915 — Hadleigh Marsh.’ The annual loss in af- 
fected herds averages from 2 to 10 per cent. Dr. Marsh believes it to 
be infectious, and that the primary bacteriological factcir is a diph- 
theroid bacillus closely resembling Corynebacterium pyogenes. It has 
been reported only from range sheep exposed to large amounts of dust 
during shearing time and when trailed to and fiom summer ranges. 
Extensive studies by Creech and Goehenour* failed to disclose any 
bacterial cause for the disease. From India and East Africa a contagious 

pleuropneumonia affecting sheep and goats has also been reported 

Poulton.* See enzootic pneumonia of sheep. 

(B) Secondary Bronchopneumonia.— A s a sequence of infectious 
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diseases this type is by far the most common lung disease Inconsilis 

associated with mastitis traumaUc gastritis, metritis, and other acute 
or chrome infections In metritis the pneumonic onset may eien masK 
the metritis until it is revealed by autopsy It may bo secondary to 
intestinal catarrh m the young and to equine inllucnra Pneumonia 

m swine 13 nearly always secondary 

(C) Gancbenb of the Lungs is a putrefaction of the lungs following 
necrosis It la infrequent except m the horse Usually it is a part of 
inhalation pneumonia caused by drenching, it is also a complication 
in severe types of contagious equine pneumonia , and it is one of the 
chief lesions of chronic lead poisoning in cquincs — vagus pneumonia 
In a case of traumatic gastntis m a 5 year old cow a fistulous tract 
penetrated the endocardium of the ri^t side of the heart, purulent 
material entered the blood stream, and multiple gangrenous areas from 
5 to 7 cm in diameter formed m the lungs 

(D) Vagus Pneumonia has been produced experimentally m the dog 
by separation of the pneumogastnc nerve It occurs m horses and other 
animals from the paralyzing effects of chronic lead poisomng-^Haring 
and Meyer The horse also suffers occasionally from a paralysis of 
the throat of unknown origin that may end m deglutition pneumonia 

(E) LuifowoBU Disease in swine, sheep, and calves, and ascand 
larvae in pigs and foals, cause pulmonary infiammations that are dis- 
tinctive of each 

Morbid Anatomy — In acute bronchopneumonia the consolidation is 
located m the anterior dependent portions of one or both lungs The 
pleural surface presents reddish or grayish red slightly raised areas of 
hepatization When the inflamraation has spread slowly, these may be 
isolated patches surrounded by normal lung (lobular pneumoma) , when 
it has spread rapidly, they may involve a large part of one or more 
lobes (lobar, sometimes termed pseudolobar pneumoma) Less fre- 
quently, the changes are m the bronchi and bronchioles with no definite 
consolidation, yet the alveoli contain inflammatory products Other 
reddish areas sli^tly sunken are parts from which the air has escaped 
(atelectasis) In intense inflammations one may find serum in the 
thoracic cavity and fibnn over the pleura Hemorrhage on the pleura 
IS common When dyspnea has preceded death, the dorsal and posterior 
parts of the lungs often present extensive emphysema, especially m 
bovines In cattle and swine the pleural surface often is marked by 
Tj^iating bands of thickened interlobular connective tissue On seettem 
the affected lung is either red or gray, a combination of both, or a red 
surface is spnnkled with small grayish areas The bronchial mucous 
membranes are inflamed The bronchioles contain grayish or yellowish 
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pus, and the adjacent peribronchial tissue is consolidated. Scattered 
areas of consolidation represent groups of lobules or parts of lobes. 
Hemorrhage, emphysema, and interlobular thickening are frequent. 
In the more severe types, and in those caused by certain kinds of 
infection, as Corynebactenum pyogenes, abscess formation and necrosis 
develop. Lung abscess is common in secondary pneumonia in bovines, 
in vagus pneumonia in equines, and whenever the course of any 
pneumonia is prolonged to two or three weeks. In chronic pneumonia 
there may be swelling and abscess formation in the mediastinal lymph 
glands, as well as laryngitis and rhinitis with diphtheritic patches on the 
turbinated bones On cross section of a lobule the inflammatory changes 
immediately surrounding the bronchioles and smaller air passages are 
less recent than those farther away. From the primary area of attack 
the inflammation spreads along both the transverse and longitudinal 
axes of the air passages. 

Suppuration, necrosis, and gangrene, are prominent lesions in inhala- 
tion pneumonia. 

Symptoms. — An increase in the rate of respiration, and cough, are 
the usual early symptoms. These may be preceded by fever, depression, 
anorexia, and diminished milk flow. In secondary pneumonia the lung 
affection may, in certain cases, be recognized only on autopsy. Usually 
the nature of the primary disease warns of the impending danger — 
severe metritis or mastitis. Occasionally, secondary pneumonia is the 
dominant feature from the onset, even masking the primary infection. 
On recognizing pneumonia, one should determine whether it is primary 
or secondary. 

The onset of the primary form may be abrupt, often in a damp stable, 
or following transportation, or after exposure to the sick, and usually 
in the cool season of the year. The general symptoms are marked. The 
conjunctival mucosa is usually congested in equines, and it may be 
congested in cattle. The pulse ranges from 60-100, the respirations are 
40-90, and the temperature is from 103°-106® F. In cattle and swine 
affected with secondary pneumonia the temperature may be normal 
The breathing is labored and cattle often give an expiratory grunt. 
Open-mouth breathing, witli extension of the tongue, retraction of the 
commissures of the lips, and frothing, seen in cattle, indicate grave 
involvement of the lungs. In severe dyspnea, emphysema of the lungs 
may lead to rupture of the lung tissue and an accumulation of air 
beneath tlie skin: survival of atdmals thus affected is rare. The nasal 
(lUcharge varies. In equines it is usually slight and dries at the nostrils; 
if tlic larger bronchi are affected, 'it may be abundant. In cattle a 
mucous nasal discharge is common, and blood at tlie nostrils indicates 
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either palmonery abscess, or mlcmc active congestion with pulmonary 
edema In swme a secondary suppurative pneumonia caused by infec- 
tion with Conjaebectenum pvojcnes may give a purulent nasal dis- 
charge Lung gangrene in equmes gives to the nasal discharge and 
breath a sweetish highly fetid odor Ctmgh is usually present and easily 
induced, though in metastatic forms, as metntis, it may be absent and 
uninduced 

AttsdAtation gnea anything from absence of sound to increased 
vesicular murmur and a wide variety of rales. In extensive pleuro- 
pneumonia of traumatic gastntis there may be harsh, wlieczing, dry 
r^les In pneumonia caused by drenching one is apt to hear bubbling 
rales over the loiver third of the chest wall. In the early stages of 
primary pneumonia, high-pitched sibilant or fine crepitant rales arc 
common; while in the advanced stages, with pleunsy, splashing, friction 
sounds, and a vanety of musical xales are the rule. When consolidation 
18 extensive but incomplete, the bronchi remaimng open, one may hear 
bronchial breathing, also termed tubular or blowing breathing. This is 
comparatively common in calves, and is merely a continuation of 
the normal laryngeal or tracheal sound. It exceeds in intensity any 
other sound heard on auscultation of the chest. When consolidation is 
complete and the line of demarkation between the bepatized area and 
normal lung tissue is distinct, there may be complete absence of r&les; 
this condition la common m calves Infrequently consolidation is exten- 
sive and complete, massive pneumonia, when there may be complete ab- 
sence of sound on auscultation In acute types rales are most marked 
at the ventral border; in chronic types they may be heard anywhere; 
while in certain subacute to chronic sporadic forms in cows, distinct 
rales over the entire surface of both lungs may persist for weeks. On 
auscultation, the vesicular murmur, or respiratory sound, may show a 
distinct variation when the nght and left lungs are compared; this in- 
dicates disease even though one mav not mteroret the Round ’ 
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The course depends on the underlying disease, and it varies widely. 
The primary form may terminate in about a week, but it may continue 
indefinitely, and even become chronic. Deglutition pneumonia usually 
ends fatally in two to five daysj rarely in cows it persists for months. 
In vagus pneumonia the course is chronic. In primary sporadic pneu- 
monia the outlook is good, except in the young, even when extensive. 
Secondary pneumonia always presents a grave prognosis, and recovery 
is hoped for only when the invasion is slight and recovery from the 
primary disease is prompt. 

Diagnosis. — From a diagnostic standpoint there are two chief prob- 
lems in pneumonia : one is to recognize the disease, the other to deter- 
mine whether it is primary, secondary, deglutition, verminous, etc. The 
disease is usually recognizable by one or more of the physical symptoms 
found on examination of the respiratory system; especially useful are 
increased rate of breathing, cough, rales, and cough on percussion over 
the chest. In conjunction with these, consider the severity of the general 
symptoms, the season, and the predisposing factors. In judging whether 
H is secondary in cattle, consider traumatic gastritis, mastitis, metritis, 
and any other pyemic condition that may exist. Pneumonia has often 
been, mistaken for bronchitis. Cabot“ states that “in the vast majority 
of cases of acute bronchitis, foci of bronchopneumonia are also present.” 

Chronic localized pneumonia in cows, resulting from incomplete re- 
covery from calf pneumonia, or “hoof rot,” may present a syndrome 
which leads to a diagnosis of traumatic gastritis. Early in the year a 
heifer that calved for the first time in the previous October, lost in 
condition, ale poorly and did not lie down when kept in a stanchion. 
There was a swelling of the left stifle and lameness. The respirations 
and temperature were normal, but the pulse was only 32, and remained 
there during the tw'o months that the animal was under observation. 
The only respiratory symptoms were slight rales that could be heard 
only occasionally after repeated examinations. There was no cough 
and a cough could not be induced. Percussion revealed soreness over 
almost any part of the chest and abdomen, but it was especially ap- 
parent over the region of the liver. Pinching of tlie spine over the 
withers caused a marked and sharp reaction. Because of the symptoms 
and a statement by Wirth-Diemhofer*' Uiat a slow pulse may be caused 
by chronic peritonitis or chronic inteatinal catarrh, a rumenotomy was 
performed but no abnormal condition was found. The diagnosis was 
then changed to multiple abscess formation, possibly of the liver, which 
might have resulted from chronic pododermatitis. ** low grade chronic 
infection of the interdigital tissues was present and was suspected to 
be the cause of the swollen sUOc. Blood examination gave ncutrophilcs 
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(segmentation) 87 per cent normal 10 30, suggesting a chronic infec- 
tion The animal ate a httle each day but Rnally nas destroyed becauae 
of progressive and advanced tmacjalion Autopsy May 7, 1952 “There 
were yellow fibrin deposits over the nglit parietal pleura There ^\a3 
bronchiectasis m Uie right apical lobe of the lung, and the lobe con- 
tained light-green tinged pus The right cardiac lobe was consolidated 
and the bronchioles contained pus There were small amounts of pus 
in the posterior portions of the diaphragamatic Jobe Lung cultures 
1 Actinomyces necrophorus , 2 Anaerobic streptococcus Local necrosis 
m the lungs of cattle, due to the necrosis bacillus, was described m 1890 
by Bernhard Bang 

Treatment — GEVEttAL Case — ^The first consideration is to provide 
a dry place, free from drafts The value of open air has been highly 
rated, and lusUy so, but it is difficult to provide animals with open air 
in the cold seasons without exposing them to harmful cold drafts The 
essential requirements are dryness, medium temperature (60°-65® F ), 
absolute rest, and nourishing food Drinking of water should be en- 
couraged by offering a fresh supply frequently Cold damp weather is 
unfavorable to pneumonia, and removal of a patient from a cold damp 
stable to one that is dry and warm is almost iniariably followed by 
improved symptoms Open air treatment is beneficial when the weather 

IS MUtfthlA 
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salt of these drugs was used intravenously, there were only 2 instances 
where a toxic reaction was noted.” 

Using sulfamerazine, McAulifU^ treated 27 cases of calf pneumonia 
and 122 cases of hemorrhagic septicemia pneumonia with a recovery 
rate in each of over 90 per cent. Christian** observed that in botli cows 
and calves one grain of sulfamethazine per pound of body weight was 
effective when given orally once daily until temperature and respira- 
tion were normal. In severe acute conditions an initial dose of sodium 
sulfamethazine was administered intravenously. Of 43 calves treated, 
42 recovered, and all of 8 cows treated recovered. No toxic reactions 
were noted, even when the dosage was double that recommended. 

Because of the frequency of Pasteurella infection in pneumonia in 
cattle, antiserum has been widely used, but at present its chief use 
is to confer passive immunity to cattle about to be shipped. 

Penicillin has recently proved to be the most effective remedy in the 
treatment of pneumonia. Because of the remarkable action of this drug 
and other antibiotics, their use in pneumonia has prevented many for- 
mer complications and symptoms. Since Pasteurella is gram-negative 
and resistant to penicillin, and our knowledge of the infectious agent in 
the usual case of pneumonia in animals is unknown at the time of treat- 
ment, it is a common practice either to combine penicillin with other 
antibiotics, or to change from one to another when improvement is not 
apparent after 24 hours. Recommended dosage is from 1,000 to 2,000 
units per pound daily, administered intramuscularly in one or two 
doses at twelve to twenty-four hour intervals either in oil and wax, or 
as procaine penicillin. In severe infections higher blood levels are at- 
tained from multiple injections of aqueous penicillin given every three 
to four hours. When there is no response to penicillin within twenty- 
four to forty-eight hours, the infection may be due to an agent that is 
resistant to penicillin (gram-negative), and success may be attained 
by a change to aureomycin or tcrraroycin or streptomycin. In the 
treatment of stockyards pneumonia in cattle, Croraley et al.** have 
reported excellent results from terramycin given intravenously, 500 mg. 
per vein every twenty-four hours for a calf under 500 Ib., and 1 gm. 
for animals weighing over 500 lb. For immediate action from aure- 
omycin Burkhart** prescribes 5 mg. per lb. botiy weight daily per vein. 
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ENZOOTIC PNEUMONIA OF CALVES 
Etiology. — large breeding herds calf pneumoma is often the most 
serious of the acute infectious diseases, it is less prevalent and less 
severe m small herds 

Calf pneumoma belongs to the group of diseases of animals that may 
be initiated by faulty hygiene, and that once established transmits 
infection by contact The first to suffer are usually low m resistance 
and unable to overcome an attack from autogenous infections such as 
PaiteureUa or Corynebactemun pyogenes, which may normally be 
present m the tMsues With the progress of the disease, however, such 
mfections may achieve greater vuulence and may be readily transmis- 
sible from one individual to another A similar condition is described 
m bronchopneumonia in man, where the chief offenders are reported 
to be pneumococci and Streptococcue epidemicus 
Housing -Poor ventilation m calf bams is often an obvious cause m 
Umperate climates Where calves are stabled by themselves unprotected 
by the body heat of large smnials a unifona temperature may not be 
mamtai^ Artificial heat may vary widely, unless controls are m 
stalled nils occurs in the night when there is a sudden fall m tempera- 
ture accompanied by a hi^ wind, or when the air is stagnant during a 
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warm humid period. There are few systems of ventilation that do not 
depend on human control. Especially undesirable are intakes without 
any deflector. When the air enters it may drop to the calves where a 
brief exposure to the draft may cause trouble. Air from intakes should 
be distributed by conduits in such a manner that it is diffused througli 
the stable without creating obvious currents. This may be done by 
connecting the intake with a shallow trough 18 to 24 inches wide and 
with side walls from 3 to 4 inches high, suspended just beneatli the 
ceiling. From this open conduit air pours over the sides and does not 
create a draft. The outtake should remove the air from near the floor; 
an outtake at the ceiling is not suitable for calf barns in cold winter 
climates. If the stable is heated the incoming air should pass through 
the heating unit before entering the stable. A desirable temperature is 
from 45“ to 55“ F. The chief atmospheric danger is from overcrowding, 
drafts, stagnant air, and too high a temperature when artificial heat is 
used. But regardless of sanitation, pneumonia may develop in an indi- 
vidual in excellent physical condition, and either gradually or rapidly 
spread to a large percentage of animals in the unit. Freedom from 
pneumonia in calves raised in sheds open on one side indicates that the 
bovine is an outdoor animal and that housing under accepted standards 
of sanitation predisposes to respiratory disease. 

Chilling may result from open doors and windows, cold drafty stables, 
and walls of stone or concrete. While concrete walls and partitions are 
readily cleansed and disinfected, they radiate cold even when the room 
temperature is adequate, and calves will often lie directly against them. 
Regardless of care and housing, in herds where calf pneumonia is 
prevalent sudden changes in weather are accompanied by new attacks, 
and calves that are already sick become worse. . 
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healthy calves may be insufficient when respiratory disease appears. 

An allowance of 36 square feet for each individual is abundant. 

Associated Diseases.— In calf pneumonia at the usual age of from *5 
to 6 weeks, secondary diarrhea is not infrequent; it may immediately 
precede the respiratory symptoms, or appear somewhat later, and in 
some it is terminal. When diarrhea persists at this age one may suspect 
pneumonia. In diarrhea of the first few days of life, pneumonia is rare, 
and then only as a terminal or septicemic lesion. The term ‘‘pneu- 
moenteritia” applies only to certain individuals in which pneumonia 
and diarrhea are botli present. In most cases of calf pneumonia there 
is no diarrhea. 

Age Susceptibility . — ^Therc is a definite age susceptibility to cclf 
pneumonia which begins at about 3 weeks, increases up to 6 to 8 weeks, 
and then gradually declines to about 4 months. While calves of any 
age are susceptible, and an outbreak may occur in 6-month-old ani- 
niala, one may usually regard a 4-month-old healthy calf as relatively 
resistant. As an outbreak progresses an individual may succumb to the 
disease at 10 days of age and present lung lesions that may have origi- 
nated shortly after birth. In such infrequent cases the disease has the 
characteristics of a calf septicemia with localization in the lungs and 
perhaps in the digestive tract as well. 

Season.— Usually it appears in November, continues intermittently 
through the winter, and is especially destructive in the spring if April 
and May are cold. From June to September it is infrequent. Yet out- 
breaks that are clearly conta^ous and apparently primary may occur 
in September under the best of housing and atmospheric conditions. 

Infection. — Occasionally the only apparent cause is infection. The 
disease may appear in the summer under excellent hygienic conditions, 
and it may be introduced by the purchase of an infected calf. Many 
bacteria have been implicated, and the laboratory may report negative 
findings. In a given outbreak, lungs of calves that die after a few days 
may be negative on culture, while those from calves that have been 
sick three or four weeks may be heavily infected with streptococci. In 
these cases it is not assumed that the streptococcus has etiological sig- 
nificance. Pasteurella have been regarded as a frequent bacterial cause, 
and in our cases they have usually been found. Jones and LitUe* have 
described an outbreak in calves from which Pasteurella bovueptica 
"^pe 1" organisms were obtained from the lungs in pure culture. With 
these cultures it was possible to induce nasal catarrh in calves. The 
same organism was fouad'in the nasal discharge of others affected with 
either a nasal catarrh or pneumonia. It is probable that certain calves 
are earners. Smith* has described a fatal pneumonia affecting the living, 
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full-term or slightly premature calf caused by Br. abortus being brought 
into intimate contact with the alveolar walls through the amniotic fluid. 
He believed the slight lesions induced by it predisposed to various sub- 
sequent infections of the lungs. Bacteria to which pneumonia in the 
young has been attributed are: Corynebacterium ^pyogenes (Ward),^ 
the colon bacillus, and others.* 

A severe outbreak of calf pneumonia caused by Corynebacterium 
pyogenes has been described by Schmid.® In cultures from a number 
of calves the pyogenes was overgrown by streptococci and other bac- 
teria. The infection was spread through the medium of dirty pails. 

Mixed infections are frequent and in a given epidemic the lun^ of 
one calf may yield pure cultures of Corynebacterium pyogenes, while 
those of another may yield pure cultures of Pasteurella. But since pres- 
ent knowledge of the bacteriology of the disease cannot be utilized in 
either diagnosis or control, these variations merely illustrate the non- 
specific nature of the infection. 

Experiments have been conducted to prove that calf pneumonia is a 
virus disease. Transmission experiments conducted by Baker* led him 
to the conclusion that infectious pneumonia and diarrhea in calves is 
caused by a filterable virus. From infected calves he obtained a 
bacteria-free agent, capable of passing a Berkefeld N filter, that 
produced pneumonia in white mice by intranasal inoculation. The 
agent obtained in mice produced disease when inoculated intranasally 
into calves; the disease was transmitted to calves by pen contact, and 
was similar in every respect to the natural infection. Since pneumonia 
and diarrhea in calves usually occur as pneumonia or as diarrhea and 
at different age periods, additional confirmation is needed to incriminate 
a virus in this imoortant erouo of affections. 
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appearance, these foci represent nccumulalions of leucocytes The cut 
surface is moist and uniformly red or granular m appearance In the 
bronchi are foam, mucopus, or mucus The pneumonia is COTiIuiivc in 
type the exudate being composed of leucocytes, and red cells 

There may be some emphysema, and often there are various de^ 
of enteritis from catarrhal to hemorrhagic Fibrinous pleuntis hasten 
found on autopsy Usually there is no fluid m the chest cavity When 
there has been an abundant nasal discharge one may find a fibnno- 


pumlent rhinitrs and sinusitis 

Symptoms — Attention is first drawn to the calf by dullness, cough, 
or fast breathing On examination the conjunctival mucosae may be 
congested The temperature is 103® to 106® F , and cough is easily in- 
duced Temperature readings of apparently normal animals may revea 
a fever one to two days before respiratory symptoms appear Dullness, 
poor appetite, a rough hair coat, and rapid loss in condition are fre- 
quent Yet the calf may continue to take milk until withm a few hours 
of death In the less acute forms the breathing and temperature may 
show considerable daily vanation A mucopurulent or purulent nasal 
discharge is occasional and when abundant it is a bad sign On auscul- 
tation high pitched sibilant r&les mark the less severe types, and coarse 
bubbling or bronchial sounds ate oi grave sigmficance R&lea may be 
entirely absent in types that present on autopsy sharply defined areas 
of consolidation , in these cases the respiratory sounds may apparently 
be normal or greatly increased (bronchial breathing) Percussion may 
induce cough, cause pam, or infrequently reveal a dull area As a rule 
the percussion findings are negative, though m fibrinous pleuntis there 
may be dullness over the entire chest wall Diarrhea is occasional, but 


it has no relation to the diarrhea of calf septicemia occurring at an 
earlier age, when diarrhea persists at an age of from 3 weeks to 6 
months one may suspect pneumonia The most important diagnostic 
signs are fast breathing, mduced cough, and high fever When this com- 
bination exists, a diagnosis of pneumonia is always justified regardless 
of negative findings on examination of the cheat Rapidly fatal types are 
unusual They are characterized by sudden prostration leading to 
death within twenty-four hours, the animal is recumbent and respira- 
tory symptoms may be slight Such cases are met with at the height 
of a severe epidemic and toxenua is the chief condition A calf with 
extensive pulmonary lesions may be found dead from pneumonia with- 
out havmg shown symptoms that were recognized, even where daily 
temperatures were being taken in an effort to discover new cases In 
an infected group, some remam well, some have only a bronchial 
catarrh, while others suffer from vanous degrees of pneumonia 
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The course is indefinite. If improvement is not distinct at the end 
of two weeks, the condition is usually hopeless. Deaths are common 
within two to four weeks after the onset; they may occur earlier or the 
animal may finally die months later. Some appear to recover only to 
die later from a flareup of an old necrotic focus. A few recover com- 
pletely. Usually, however, they either die early or after an intermittent 
or prolonged course, or they make an incomplete recovery and remain 
permanently stunted. It is not a disease of the newborn, though pneu- 
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dominant earl> age — 3 days and diarrhea, m one group, and the 
predominant older age — 3 to 6 weeks or more, and pneumonia in the 
older group It is of course possible, that where hygiene is especially 
bad, both affections may prevail on the same farm Pneumonia that is 
slovily chronic from the begmmng is easily interpreted as a chronic 
cold or bronchitis, when m doubt, diagnose it as pneumonia In all 
epidemics of colds usually one or more animals are affected with pneu- 
monia There is always the possibility that in persistent diarrhea 
pneumonia may develop 

Treatment — In severe types, when pneumonia is purulent, or exten- 
sive, or necrosis and abscess have developed, there is little hope for 
recovery Early removal from damp or cold quarters to a dry warm 
place is often beneficial Fresh air is desirable, but not at the cost of 
warmth, dryness, and protection against drafts An excellent place for 
a calf affected with pneumonia is m an improvised small pen occupying 
the space of one or two stanchions m the cow stable To protect against 
drafts, the sides of the pen may be covered with coarse sacking 
Since the introduction of sulfonamides and antibiotics, such as 
pemcilUn, Uic success which has followed their use in the treatment of 


pneumonia m general has been observed in the treatment of the young 
specially m the treatment of calf pneumonia In 
1946 Schwarte and Biestcr* reported the value of pemcilhn m ensootic 
pneumonia in calves A e-wceks old calf that had been severely sick 
I'fwo hardly able to stand and had a temperature of 

w i It recovered completely after receiving a total of 780,000 units 
8 lum penicillin, given subcutaneously in divided doses every three 
calTnnpu^ ^ of ten da>8 As reported on page 46 recov enes from 
itv m T ^ P" At present, supenor- 

fonamide^ in ' ir u** credited to penicillin, and m the sul- 
eaincd nri.f ‘^n'clhazine and sulfamerasine While penicillin has 

»“ll™am.de3, it may encounter 
such as aurcomvc? negatue) which succumb to other antibiotics, 
r. mjcctin), or fo the (CW”- 

mcUiaiinc)''t*oMhe°f\'™? '“’'™“™iic8 (sultameraime, sulta- 

uciX (ols X" ‘"O, ‘‘“5'“ “ 1 per pound ot body 

doses, follow ed bv nnt m ^ ^'“^ds) orally m two or three divided 
than a toUl of five davT^T^^ one-half of this amount for not more 
should be m capsules or^UhTi m dosage, administration 

with a small balling gun «)nveruenUy given to calves 

g gun o obtain prompt action in a severe acute 
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attack, administer sodium sulfamerazine or sodium sulfamethazine, 
% to IV^ grain per lb. body weight in a 25% sterile solution, per vein, 
the first day, followed by ^ grain per lb. body weight for the following 
three to four days. Or one may use equal parts of these two sulfona- 
mides, solution of 5 per cent each (Merameth). 

Prophylaxis. — Prevention is the most effective protection against 
calf pneumonia. Apply the general care outlined in the chapter on dis- 
eases of the newborn. Segregate the sick. This means that they should 
be permanently removed to a separate stable and cared for by attend- 
ants who do not enter the calf stables. Overcrowding should be relieved 
by separating the well from one another as widely as possible; this 
needs to be done with the appearance of the first case of pneumonia. 
Whenever a sick individual is removed from a group of calves, its empty 
place should not be used for additions. In time the remaining calves will 
outgrow the most susceptible age period — i to 8 weeks, if no more 
young calves are added to acquire the infection and intensify its viru- 
lence. Whenever pneumonia appears it is imperative that stables not 
recently occupied by calves be found for the additions. 

Various types of stables have been constructed to prevent pneumonia. 
The most effective consist of a number of small units, which provide 
conditions similar to those of small herds. Calf barns in use by the 
Animal Husbandry Department of the New York State College of Agri- 
culture, for example, have dimensions of 18 by 24 feet. In each bam 
arc eight stalls 6 by 6 feet square. Four small defiected air intakes open 
near the ceiling and a large outtake opens near the floor at one end. 
As a rule there is only one calf to a pen, tliougli two newborn calves 
may be placed together. At the New Jersey Experiment Station* steel 
mesh floors have been installed on the principle that raising the calves 
above Uie concrete stable floor will prevent respiratory infection. The 
calves are tied in a single row far enough apart to prevent direct con- 
tact. The steel mesh or woven wire floom should be raised high enougii 
above the floor to permit easy access for cleaning and drainage. With 
this system of housing, a miniinum of labor is required for feeding and 
care. Under both of Uiesc systems individuals arc separated from direct 
contact with each oUxer, but on Uic wire mesh floors there is a greater 
concentration of individuals in llic stable. The open-pea metliod of rais- 
ing calves, as described on page 169, Fig, 19, has completely prevented 
calf pneumonia in certain large herds where it had caused heavy loss 
for years. 

In the use of separate stables, it U desirable to fill a unit ivith a 
group of nei^bom calves, and make no more additions until after the 
group has been reuiuNcd to quaitcra occupied by older stock. By prac- 
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ticmg this rotation of groups, calves of the age most susceptible to 
pneumonia » ill not be distributed tlirougli all the different units at one 
time 

Prophylatjc vaccination with freshly prepared Pasteurella bacteim 
has apparently been effective m groups where this type of mfection was 
active , in some large herds it is used as a routine at birth Give 1 ec 
the first day, 2 cc the second, 3 cc the thud, and 4 cc the fourth It 
has been given in this m ann er up to 10 cc , but the higher dosage some- 
times causes sudden deaths Jones and Little' gave two injections ot 
killed cultures of “Group 1” hemolytic Pasteurella to calves that sub- 
sequently developed rhimtis, and yielded “Group U” Pasteurella on 
culture Hemorrhagic septicemia a^ressm is also used, but it seems 
to be less satisfactory than a freshly prepared bactenn While pro- 
phylactic vaccination usually has no apparent effect, it is generally 
regarded as useful, especially when autogenous killed cultures are used 
The most effective bactenns are those prepared from cultures obtained 
from the infected herd, and these will prove worthless against kinds of 
bacteria whose activity does not establish immunity At best, it is a 
form of insurance of uncertain value As in all other diseases of the 
young, strict observance of the principles of good hygiene is the most 
effective protection against loss 
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PNEUMONIA IN PIGS 

Etiology.— Exposure to cold, moisture, and filth is a cause of 
highly prevalent pneumonia m pigs and young smne, which occurs m 
the absence of such specific mfecUons as hog cholera, swine mfluenza, 
and lungworms In large herds it is commonly enzootic, occumng m 
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twos and threes, while in small groups it may affect only single ani- 
mals. It is especially prevalent in piggeries where the housing is insuCB- 
cient, the ventilation poor, the constniction of concrete, or the bedding 
scanty. As in pneumonia of calves, it may be associated with enteritis. 
Exposure is intensified in swine by tlie habit of pigs to gather in heaps; 
this causes overheating in the center, while those on the surface may 
be shivering with cold. On scattering, the overheated pigs are soon 
chilled. Exposure during transportation is also a frequent cause of 
pneumonia in swine. 

Bacteriology. — ^In pneumonia caused by exposure a variety of organ- 
isms have been found, either in pure or mixed cultures. In pneumonia 
associated with enteritis, for example, McBride* examined lungs from 
13 cases in a large garbage-feeding plant where it was thought the loss 
might be due to hog cholera resulting from so-called “breaks" in im- 
munity. Pure cultures of Salmonella suipestifer were recovered from 7, 
and pure cultures of Pasteurella multocida from 3. He concluded that 
"the condition was primarily an enteritis incited by S. suipestifer, with 
later involvement of the lungs, and in the majority of cases the condi- 
tion might be termed pneumoenteritis.” Streptococci and Corynebac- 
terium pyogenes are found in subacute a‘nd chronic forms; they colonize 
in the lungs during the later stages of the disease. Mixed infections are 
the rule in enzootic pneumonia of pigs. Jones* has reported that "swine 
plague or hemorrhagic septicemia” is a serious disease of swine in the 
Province of Ontario where it occurs most commonly in fall and winter 
litters and chiefly affects young pigs shortly after they are weaned. He 
emphasizes the influence of anemia while nursing the sow, shipping, 
exposure to cold and rain, damp pens, removal from the warmth of the 
sow, and a change of diet; influences which lower the resistance are 
necessary to initiate the pneumonia. Schofield* writes that in Canada 
hog cholera is rarely seen, while virulent outbreaks of septicemia due 
to Past, multocida are of common occurrence. Hopkirk* states that in 
New Zealand Pasteurella and Salmonella infections are responsible for 
a large proportion of cases of pleurisy and pneumonia in pigs, and 
that field experience has shown that these conditions are associated 
with bad feeding and housing, and will disappear largely when these 
factors are attended to. Birch and Benner* have reported that Pseu- 
domonas pyocyaneus infection may spread slowly through a herd 
of young swine, cnui*ing heavy lossc.** from pncuinonin, hut apparently 
this la infrequent. 

Morbid Anatomy. — In the lungs there arc various degrees of con- 
gestion, consolidation, edema, and pus formation. Pleuritic adhesions 
are not infrequent. Tlic trachea and bronchi may contain fibrinous 
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exudate The BubmaxiUary lymph glands are swollen and congested 
Enteritis :s not infrequent 

Symptoms —The attack may be acute, but usually it is either sub- 
acute or chronic At first the pig is listless and does not cat Efforts to 
avoid examination lead to dyspnea, thnmps, and the pig soon gives up 
from fatigue The temperature is variable, but usually there is a 
medium to a high fever Cough is easily induced, and there may be a 
mucous discharge from the eyes and nose Breathing is fast and rales 
may be heard on auscultation over the lungs The mortality is high 
Since the exact nature of the infection cannot be learned promptly by 
the clinician, it is good judgment to consider all cases of pneumonia 
as contagious 

Diagnosis — Swine influenza may be suspected when a number of 
pigs are attacked shortly after possible exposure This occurs on return 
from a fair and other outside contacts and m areas where swine in- 
fluenza IS regularly present Lungwonn disease is readily detected by 
mfeans of a complete postmortem examination of the lungs Finally, 
pneumonia may be a lesion of hog cholera, or of any other general 
infection, or it may be secondary to enteritis 
One needs to determine whether the pulmonary lesion is secondary, 
possibly to infectious enteritis, or has resulted from the direct effect 
of exposure to cold and moisture and poor housing The present tend- 
ency IS to regard all contagious poeumoma m swme as hog cholera or 
swine influenza or lungworm disease, and all other pneumonia m swme 
as secondary 

Treatment. — In the treatment of 380 animals aged 8-10 months for 
enteritis pneumonia with sulfamerazine and sulfathalidine, Edmonds* 
has reported a recovery of 88 per cent In 26 untreated controls the 
mortality was 100 per cent In the early stages of the disease, sodium 
sulfamerazine 3 Gm daily per 85-100 lb body weight m 6 per cent 
solution intrapentoneaU> , in a few cases subcutaneously, gave prompt 
and beneficial effect Maintenance dose of sulfamerazine was I Gm per 
10 pounds body weight daily for one or two days and then reduced by 
50 per cent Sulfathalidine, 1 Gm per 10 lb body weight daily, con- 
tinued for several days and reduced with improvement was found to 
be adequate For adramiatration of the 4-gram boleta of sulfathalidine 
orall> , preference was gi> en by Edmunds to British capsule forceps and 
a swme mouth speculum With the use of a balling gun the pharynx 
may be injured, or the tablet may be deposited in the pharyngeal recess 
Fox and Burkliart' have reported successful treatment with sodium 
BuUsmclhaime m a herd of 400 garbage fed swine where 80 pigs had 
died In 32 affected with pneumonia a diagnosis of pasteurellosis was 


gHEEP PNEUMONIA 


59 


made on typical symptoms, postmortem findings, and the isolation of 
Pasteurella multo^a. The treatment consisted of subcutaneous injec- 
tion- of 25 per cent sterile solution sulfamethazine at the rate of IV^ 
grams per pound body weight the first day and 1 grain per lb. body 
weight on the second and third days; this treatment provided adequate 
therapy when administered early in the attack. 

Harms and Langer* obtained similar results from sulfamethazine in a 
mash, V/z grains per lb. body weight the first day, 1 grain the second and 
third. More prompt improvement followed the use of sodium sulfa- 
methazine, 25 per cent solution, 1 grain per lb. body weight intra- 
peritoneally for three days. 
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SHEEP PNEUMONIA 

While pneumonia in sheep is similar in pathology and etiology to 
that in swine and calves, apparently it is Jess frequent. In Colorado 
Newsom' has written on that form of pneumonia resulting from ex- 
posure, which “aflfecta sheep of all ages in all climates, beginning with 
lambs just after they are dropped and continuing through to the feedlot, 
and to the farm or range.” Among the chief causes are exposure after 
shearing and dipping, transportation (chilling, fatigue, fasting), and 
storms even in the summer where sheep are pastured at high altitudes. 
Newsom and Cross®*® concluded that ovine pneumonia may be caused 
either by Past, muifocida or Past, heviolytica, and wrote in 1932 that 
“our unpublished observations do not support the view that Past, 
oviseptica can be regularly isolated from a great variety of diseases.” 
Montgomerie, et al.,^ encountered an outbreak of acute pneumonia in 
sheep, mostly in mature animals in North Wales in May when an ex- 
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tcnsut heat wave was followed by cold cast winds, the mortalitj was 
rarely o\er 15 per cent of the flock they al o found PasteuTclla similar 
to that described by DungaP in Iceland 

The post»iort€»i changes are similar to tlio&e of atule pneumonia in 
other species consolidation of one or both lungs, pleural effusion, an 
pleural hemorrhage usually it is a diffuse lobar pneumonia 

Symptoms — It begins with depres'^ion, anorexia, drooping ears, 
often a discharge from the eyes and nose cough, respirations 50 60, 
and a temperature of 106® 107® F The uSual course is from 5 7 days, 
but death may occur as early as 12 hours after the onset Most am 
mals with well developed pneumonia will die although some recoveries 
do take place ‘ In a car load of feeder «hcep that w ere sheared and 
shipped from Utah to b\ew York the mortality from shipping disease 
in transit was nearly 100 per cent, regardless of intervals oi unloading 
for rest and feeding and removal of the sick 
Treatment — In the treatment of feed lot lambs affected with pneu 
monift Forsyth* has reported success with the /oJJowiag method 
Segregate those that are eating and give sulfanilamide m the gram at 
the rate of 1 gram per pound of sheep per day The sheep that are off 
feed are treated with sodium sulfathiazole at the rate of 50 grams per 
5 gallons of water At the end of three days roost of the sheep will 
recover Sulfamerazine as well as penicillin are also indicated 
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animals are susceptible. In 1923 Marsh' reported that the existence of 
the disease was first brought to the attention of the Montana Live 
Stock Sanitary Board in 1915, and that he believed it to be an inde- 
pendent affection. The disease in England has been described by Blake- 
more and Bosworth,' and in Iceland, where it has caused heavy loss, 
by Dungal, et al.^'* 

Etiology. — ^The cause is unknown. Transmission experiments have 
been conducted by Creech and Gochenour.® Working with 23 diseased 
and 96 normal sheep they were able possibly to transmit the disease to 
4 animals by intrapulmonary inoculation of emulsified lung tissue. 
On bacteriological examination they found pure cultures of Pasteurella 
and of Corynehacterium ovis in some cases. But since agglutination 
and complement-fixation tests were negative, these microorganisms 
were regarded as of no relation to the cause. There is no evidence of 
direct transmission. 

Morbid Anatomy. — ^The postmortem changes are limited to the 
thoracic cavity. When the chest is opened the lungs fail to collapse and 
completely fill the thoracic cavity. Pleuritic adhesions are frequently 
present. Consolidation is usually extensive, though it may be incom- 
plete. The cut surface is gray and coarsely granular. The bronchi con- 
tain a small quantity of mucopurulent material. The bronchial and 
mediastinal lymph glands are swollen and edematous. In the descri))- 
tions of the histopathology by Marsh,' and Creech and Gochenour,* 
emphasis is placed upon the presence of epithelial proliferations of the 
alveoli and bronchioles, and upon the extensive fibrosis, changes which 
are regarded as characteristic of progressive pneumonia. 

Symptoms. — The onset is so gradual that it is not known how long 
the animal has been affected when the symptoms are recognized. When 
driven, affected sheep lag behind the herd and breathe heavily. Some- 
what later expiratory dyspnea is constantly’ present. Finally, breathing 
becomes rapid and labored at all times and mouth breathing appears. 
The nostrils are dilated, but cough and nasal discharge are not usually 
present. The temperature is normal. The course is over a period of 
weeks. The mortality is 100 per cent. 
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INHALATION PNEUMONIA 
f Aspiration Pneumonia, Deglutition Pneumonia, Mechanical 
Pneumonia, Pulmonary Gangrene) 

This 13 a highly fatal type caused by inhalation of gases, food, or 
drugs It may often result from faulty administration of medicine m a 
drench usually given by the owner or attendant The head is fixed and 
tlie drench is literally poured into the lungs Especially dangerous are 
drenching through the nose, and drenching a recumbent animal Swine 
are subject to inhalation pneumonia through their violent opposition to 
the administration of medicine in the form of a drench Since the 
introduction of the stomach tube for giving bulky liquids, this form 
of pneumonia has diminished Inhalation pneumonia m calves and 
swme has resulted from aspiration of food when eating greedily la 
the cow inhalation pneumonia has been caused in choked animals by 
administration of a drench to relieve bloat, and this accident is nearly 
always fatal Foreign body pneumonia in sheep from inhalation of 
timothy hay and pieces of hay and straw is not infrequent and readily 
occurs in sheep fed on cut hay Horses suffering from pharyngitis, or 
catarrh of the upper air passages easily contract pneumonia when 
irritant drugs are given forcibly with a dose syringe It sometimes 
follows chloroform anesthesia, this may come from prolonged irritation 
of the mucosa, or from eating while the throat is still paralyzed In 
the horse it may follow a throat operation or inhalation of pus from 
a ruptured retropharyngeal abscess In cows it has resulted from injury 
to the throat from whipstocks and other probang substitutes used by the 
owner It may be secondary to inflammatory or paralytic conditions of 
the throat, as seen in encephalitis milk fever, pharyngitis, choke and 
esophagitis Occasionally a choked animal is drenched with oil for the 
purpose of lubricating the obstruction, this practice nearly always 
results in fatal pneumonia Inhalation of smoke, fire and fumes is an 
infrequent cause 


In chrome lead poisoning in equine there is a paralysis of the throat 
which results in deglutition pneumonia and pulmonary gangrene, this 
18 described under lead poisoning 

Morbid Anatomy — ^When death occurs in a cow after a course of 
not more than forty eiglit hours one may find diffuse serofibrinous 
pleuntis with an abundance of fluid exudate in the pleural cavity The 
antenor ventral parts of the lunp arc solidified and on section there 
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is found an acute hemorrhagic pneumonia with some interlobular 
edema, and a slightly fetid odor. When death Occurs a few days later 
one finds abscess formation, necrosis, gangrene, and extensive emphy- 
sema. 

When death occurs in a horse after a course of about three days 
one may find the ventral lobes of both lungs dark red, firm, and con- 
solidated. On section, the cut surface presents dark and gray areas 
surrounded by deeply congested tissue. In the apical lobes there may 
be foci of necrosis. After a course of not more than four days there may 
be complete consolidation and gangrene of as much as the ventral 
third of one or both lungs. If the course has been somewhat longer the 
pleural cavity may contain an abundance of brownish yellow fetid 
fluid. Masses of fibrinous exudate may cover the ventral surfaces of 
the lungs and the adjacent parietal pleura. On section, the lung tissue 
is dirty reddish brown and gangrenous, and the bronchi contain reddish 
brown fetid material of the consistency of mucus. The pericardial sac 
contains more or less serous exudate. The extent of the gangrene and 
necrosis is in direct proportion to the length of the course. 

Symptoms. — ^There is a history of a condition for which a drench 
may have been given, such as indigestion, colic, or acetonemia. Usually 
this is recent, not more than one to three days previous to the appear- 
ance of the symptoms of inhalation pneumonia. In the case of a cow, 
however, the veterinarian may not be called until after cough, fast 
breathing and unthriftiness have existed for weeks following the ad- 
ministration of a drench by the owner. Knowledge of previous drench- 
ing is sometimes withheld by the owner or caretaker to avoid blame 
for the death of the animal. The following illustrations show that the 
disease varies according to the species affected, the manner of drench- 
ing, and the material ^ven. There are also differences in the s3unptom3 
for which the reason is not apparent. In horses and swine the mortality 
is high; in cattle, recoveries are much more frequent. 

Twenty-four hours after a drench was given to a choked cow the 
following symptoms were observed: marked dullness, respirations 49 
with open-mouth breathing, pulse 85, temperature 101.?° F., and a 
slight nasal discharge. Other symptoms were induced cough, coarse 
bubbling rales over the lower third of the chest wall, marked increased 
vesicular murmur over the upper two thirds, and suppressed heart 
sounds thought to be due to collection of serum in the pleural cavity. 
Death occurred on the second day. 

Two days after a cow was drenched with soda because of “indiges- 
tion,” she showed depression, pulse 78, respirations 50, and a tempera- 
ture of 103.5; rales were present over the ventral borders of both lungs. 
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On the third day, breathmB was diatresacd, the pulse 100, Uio 
turns 90, and the temperature 1054 Distract bronchial or tubular 
breathme could bo heard oscr the ecnlral parts of both lungs On me 
eighth day the brcatli v,a3 fetid, the umperature normal, the pneu- 
monic symptoms distinct, and the prognosis appartntl) hopeless Tins 
animal Bnally recovered 

Twenty-four hours after a cow was drenched wiUi molasses wincn 
caused Molent coughing, she was found wiUi a puUc of 101, respira- 
tions 46, and a temperature of 1068 Percussion over the lungs induced 
cougli and pain On the third day splashing sounds m the pleural cav ity 
were heard On the fifth day Uie cow was emaciated and pleural fric- 
tion sounds were recognized Three weeks later the rcspirator> sounds 
were normal and there were no further symptoms of pneumonia 
Within twenty-four hours after a drench reaches the lungs of a 
horse rales may be heard, and after two to three da>s sjuiptoins of 
pneumonia are distinct On examination one finds a fast pulse, a normal 
or slightly elevated temperature, congested mucous membranes, in- 
creased frequency of breathing, sweetish breath, and a slight nasal 
discharge that may be tinged with blood Rales are present, usually 
over both lungs Usually death occurs within four to seven da>s after 
the admimstfatwa o/ the drench 

Ten days after a drench was given by the owner to a 9 -year-old 
mare there was a pulse of 80, respirations 34, temperature of 103, and 
congestion of the mucous membranes Edema was present along tlic 
abdomen and on the hind limbs, and the animal moved only after per- 
sistent urging The breathing was abdominal Loud bubbling rales were 
heard over the lower half of the n^t lung Death occurred two weeks 
after drenching 

In the diagnosis one is aided by information concerning a previous 
disease Often the brief course, ending in death, helps to distmguish this 
type of pneumonia from that following exposure or infection, this is 
especially true of equincs More difficulty is associated with the diag- 
nosis in bovines, wheie sporadic pneumonias are far more frequent 
than m the horse and where the couree is less definite Regard for the 
fact that sporadic pneumonia is infrequent in the warm months of 
summer may be useful The sweetish or fetid breath, characteristic of 
gangrene, may be pathognomonic when it appears early Another form 
of pulmonary gangrene occurs as a terminal condition or scquella m 
contagious equme pneumonia, and does not appear until the seventh 
to the tenth day Pulmonary gangrene also occurs in chrome lead poi- 
soning m the horse The presence of coarse bubbling rales over both 
sides of the chest, along the ventral border, is highly suggestive, and 
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these lalcs are usually present immediately after the fluid reaches the 
lungs. In the horse the disease is highly fatal. In the cow, recovery 
may occur even after the condition is apparently hopeless. Similar to 
pneumonia in general in bovines, the course is indefinite. 

The treatment of inhalation pneumonia is entirely symptomatic, and 
is described under the treatment of bronchopneumonia (page 46). 

PULMONARY ABSCESS 
(Suppurative Pneumonia) 

Etiology. — Abscess of the lungs is a common fatal complication in 
pneumonia. Sometimes it is found in cattle and sheep as an apparently 
independent disease of the lungs; yet in these cases it probably origi- 
nated either as a metastatic or a primary pneumonia, a parasitic in- 
vasion, or a perforation — traumatic gastritis. As a metastatic infection 
it may result from mastitis, metritis, navel-ill, or scours. This view 
is supported by the presence of abscesses m the liver, peritoneum, and 
pleura, as well as in the lungs; by the history m the case of metritis a 
year previous; and by observation of acute metritis tliat terminates in 
fatal pulmonary abscess. A strangles abscess may remain quiescent in 
the lungs for months and then extend rapidly. Pulmonary abscess has 
been observed in association with a thrombus in the right heart, and it 
occurs often in pulmonary tuberculosis and in traumatic pleuritis. 
Bacteriological examination of the abscesses may be negative. 

Morbid Anatomy. — In the pyemic type the lungs may be so filled 
with abscesses that little normal tissue is found. Often the trachea and 
bronchi contain blood clots, and the lung tissue may be infiltrated with 
blood. Hepatic abscesses arc not infrequent In traumatic pleuritis the 
involvement Is somewhat circumscribed. 

Symptoms.— In cows the initial symptom may be dullness, or bleed- 
ing from the nose. The hemorrhage is caused by erosion of a pulmonary 
vessel, is either sliglit or abundant, and often it is foamy. Usually the 
condition of the animal is poor. The temperature is high, 104 to 106® F., 
tile pulse GO to 80, and the breathing fast. Food and water are refused 
for a time. Cough is present and may be induced. Over the Jungs one 
hears a variety of rales. Percussion over the chest induces pain, and it 
may reveal areas of dullness. After the distinctive symptoms appear, a 
progressive lo&s in strength and condition leads to death in from two 
days to about Uucc weeks, the first symptoms arc a loss in con- 
dition, appetite, and milk flow, one suspects cither chronic traumatic 
gastritis, or tu^rculosis. The emaciation, arched back, stiffness, and 
sorGQcsa on percussion over the chest aUo suggest traumatic gastritis. 
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But when blood appears at the nostnls the nature of the disease is re- 
vealed, though heraoptjsis may not occur When lung abscess becomes 
prominent during the course of another disease, there are distinct gen- 
eral symptoms of septicopyemia Pulmonary abscess may develop m 
COWS without causing ph> sical symptoms 
Lung abscess in the horse may be a terminal condition in pneumonia 
The pneumonia symptoms are prolonged, a chill develops, the condition 
becomes worse, and pus may appear at the nostnls In diseases of t e 
newborn, pulmonary abscess may be embolic in all species The dis- 
ease IS incurable 

In a i-year-old heifer that had been losing condition for three 
months, but had neither coughed nor breathed abnormally, there were 
found a large abscess in one lung and thrombosis of the hepatic artery 
An 8-year-old cow suddenly discharged a large amount of fine foam 
from the nose and open mouth Breathing was fast and distressed and 
accompanied by an occasional grunt Cough could not be induced 
Many coarse bubbling rales were heard over the dorsal surface of both 
lungs, and there was a sound of fluid moving back and forth m the 
bronchi and trachea Prompt relief followed the administration of 
adrenalin But two days later the breathing was slow and labored, 
crepitating and moist bubbling tales were abundant, and there was 
no general improvement Six days later subcutaneous emphysema had 
become general and the animal was destroyed as worthless Autopsy 
revealed multiple abscesses m the ventral part of tlie anterior lobes, 
extensive pleuritic adhesions, and pulmonary emphysema In this case 
the pleuntis and abscess formation may have been metastatic from 
metritis, or a result of either infectious or inhalation pneumonia 
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has been reduced only by indoor feeding. Exact knowledge is lacking 
on the prevalence of this disease in different parts of the world, but 
wherever it is common as a clinical affection it is serious. -Weather 
often determines its prevalence in any locality, and where it is sporadic 
a wet season may precipitate a general attack. Westerheim' has re- 
ported from Norway that “in its humid atmosphere lungworm disease 
occurs frequently m goats and almost every old animal either harbors 
parasites or shows injuries caused by them. . . . Kids that were kept 
indoors all of the time with their heavily infected dams were not 
affected. ... In the acute outbreaks, which are of infrequent occurrence, 
only a few of the flock become suddenly attacked, but many of the 
affected animals die.” 

According to Schwarts,’ permanent pastures commonly cause a heavy 
infection in pigs. The humus and manure on such pastures favor the 
presence of earthworms and provide favorable conditions for the 
survival of eggs and larvae of other parasites that infect swine. 

While it is chiefly a disease of growing animals, young adults are 
sometimes affected, and a few attacks in 2-year-oM heifers have been 
observed. Serious outbreaks in adult dairy cattle in Great Britain have 
been reported by Smythc.’ In temperate climates it appears as an 
enzootic shortly after the young stock are turned to pasture, reaching 
its height in July and August. Where there are no destructive frosts 
the disease may prevail the year round, as in calves in southern 
England. 

An attack in calves does not confer immunity against subsequent 
exposure, according to Schmidt* of Giessen, who observed recurrence of 
the disease in cattle that suffered from an attack in a previous year and 
in another pasture. Kauzal,* on the other hand, has reported increased 
resistance in ypung lambs under 2 months old exposed to repeated daily 
doses of from 50 to 100 larvae of D, fiXaria; young lambs exposed for 
the first time exhibited remarkable variation in individual suscepti- 
bility, while lambs from 5^ to 7 months old had a much higher degree 
of resistance to first infection than younger animals. Resistance was 
thought to be due partly to age, and partly to previous infection; it 
was not obviously affected by deficient diet nor by concurrent infection 
>\Uh Haemonchus contOTtxu. There is a definite age resistance which 
may be overcome in some individuals by massive infection. 

Unthriftincss has been emphasized by most writers as an influence 
in the cause of lungworm disease. Thus Freeborn and Stewart* have 
written that in sheep it depends on a debilitating condition and does 
not occur in well-nourished animals. While the same principle may 
apply to some extent to cattle, there are many cxpcptions. On the few 
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farms where I have observed it m calves tlicy were well nourished, 
in countries where the incidence in cattle is high it prevails widely in 
calves and yearlings in excellent physical condition, and it has been 
reported by Evelcth^ m Arkansas m well fed sheep, goats, cattle, and 
swme It IS probable that the degree of infection has an influence The 
disease may occur on farms not previously known to have been in- 
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and trachea where they are grouped in coils. The eggs are deposited 
in the bronchi and they may hatch there in a few hours, but usually 
they are brought to the throat in mucus and swallowed. Unhatched 
eggs are rarely found posterior to the rumen. Guberlet® has reported 
finding the eggs in the small intestine, but not in the large. Larvae 
which pass out m the feces are about 05 mm. long; they may be iden- 
tified by a small knob at the anterior extremity (Fig. 4). On leaving 
the host they become ensheathed, mfective, and motile m from eight 
to ten days. They are now resistant to dryness, but are destroyed by 
disinfectants or freezing. The longevity of infective larvae is believed 
to be less than six months. They thrive m moistuie and may develop 



Fii; 4— First stage larva of the large luDgworm of rumlDants, Dictyocauliu spp. 

(Courtesy of D W Baker). 

in pools. They chmb up on moist grass or roughage and as it dries they 
return to the soil. Thus the most favorable time for infection is when 
the grass is moist with rain or dew. 

There is no intermediate host, Within tlirec days after ingestion the 
infective larvae penetrate the wall of the intestine and enter the mesen- 
teric lymph glands through the lymph vessels. Here they develop 
further and in about ten days after ingestion arrive in the lungs through 
tlie circulation. Intrauterine infection may also occur. The life his- 
tory has been described by the Hobmaiers.® Guberlet* has described a 
Iamb that received orally a capsule of embryos on January 25, it sneezed 
and coughed on February 18, and larval lungwonns were found in the 
feces on March 4. Autopsy on Afarch 21 revealed congestion of the ex- 
tremiUes of the lobes of both lungs, and 175 norms, many of which 
nerc watum, norc taken from the air spaces. In cal\ct> larvae appear 
in Uic feces as early as 20 days after experimental infection, but they 
disappear after about a month; the life of the adult in the bronchi is 
short. Under field conditions, lambs may remain a carrier of lungwonns 
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and a source of contammaUon to a pasture for at least four months— 
Eveleth ' These parasites suck blood, irntate the mucous membranes, 
and cause bronchopneumonia Larvae in the intestine may xrnta c 
the mucosa and cause diarrhea, but the chief damage la m the lun^ 
Immunity —In sheep the flock becomes immune within six weeks 
after the onset of an attack 

Mode of In/cction— Susceptible animals are infected by ingestion 
of contaminated wet grass, recently cut wet roughage, or water from 
contaminated pools or troughs Fields and water are mfccted by feces 
from the sick, as ^ell as from normal adult carriers, such as cattle, 
sheep, goats, or deer It is probable that damp bedding in bams or 
sheds may harbor infective larvae and contaminate the food or water 
In climates where the larvae are not destroyed each winter by frosts, 
chief importance is attached to grazing on wet grass as the manner 
of infection 1 have found no report of infection from grazing on fields 
that are habitually dry, or from eating dry roughage, or that larvae 
will survive freezing 

Freeborn and Stewart' have reported that “in California infections 
occur most often when sheep share the range with deer,” and that 
“where sheep and cattle shared the same pasture we have never taken 
the cattle luDgwofza D t^iotparw from sheep, but ne have repeatedly 
taken D filana, the lungwonn of sheep and deer, from calves '* In one 
herd seen by the author where several calves had died, goats were 
apparently the source of the infection They occupied a small pasture 
m common with the calves, and no further trouble developed after 
their removal 

In sheep and goats the hair lunyworms are represented by Mticlienus 
cojnllons (male 12-14 ram , female 33 mm long) and Proto'itrongylus 
(Synthetooaidus) rufuscens (male 16 28, female 25 33 mm long) The 
hair lungworms are reddish m color and are found in the smaller 
bronchioles and lung tissue, usually both species are present The Hob- 
maiers* have demonstrated that the snail is used by these parasites 
as an intermediate host Freeborn and Stewart* report that P mfuscens 
pmduces extensive lesions and is one of the most important lungworms 
■V^ile doubt has been expressed, by both Monmg» and Cameron,” 
that the hair lungworms cause chmeal symptoms, there is no doubt 
that they may occasionally cause cluneal disease Whether the para- 
site attacks the lung tissue directiy, or causes a secondary bacterial m- 
lectioa IS of minor importance 
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16-18 mm., female 19-37 ram. long. Both are common in the United 
States. The Hobmaiers® have reported that the unhatched eggs emerge 
from the hosts by way of the alimentary tract and are taken into the 
bodies of earthworms where they develop into larvae; in the earthworm 
they may survive the winter. Kates'^ has reported that, in Beltsville, 
Md., some eggs in feces survived 381 days when buried 6, 8 and 12 
inches, but that most of these eggs succumbed in about 290 days. They 
are ingested in earthworms by swine, enter the circulation from the in- 
testine, and are deposited in the mesenteric lymph glands, where they 
undergo further development. From here they again enter the circula- 
tion and are carried to the lungs, where they reach maturity in about 
4 weeks. These observations have also been reported by Schwartz 
and Alicata.'® Swine-lungworm larvae are carriers of the virus of 
swine influenza. Elimination of eggs is especially abundant from young 
pigs. If young pigs are lightly infected they develop a resistance against 
subsequent exposure. There is an age resistance, but only because of a 
previous infestation from which they have recovered, according to 
Schwartz. 

Morbid Anatomy. — Often the cadaver is emaciated and the perineal 
region may be covered with feces from diarrhea. The external sur- 
face of the lung may be normal, but as a rule one notes patches 
of pneumonia or atelectasis. On opening the trachea and bronchi the 
mucosa is found to be red and inflamed. In the bronchial tubes are 
many or few lungworms. These are often present in enonnous num- 
bers, nearly filling certain bronchi, or thickly clumped together in a 
few of the terminal tubes. Pneumonia is always present; it may be 
slight or extensive, and in advanced cases tlie pleural cavity may con- 
tain an abundance of serous fluid. Emphysema is the rule. The hair- 
worm may cause a diffuse pneumonia, and, according to Hall,^' a 
“nodular or pseudolubercular pneumonia.” That nodules in the lungs 
of swine produced by parasites and by miliary tuberculosis, in most 
coses, cannot be differentiated by tlie naked eye, has been reported by 
Day, Bengston and Raffensperger.** They identified parasitic nodules 
by placing them between two heavy glasses such as are used for the 
examination of pork trichinae. The parasitic embryos, as well as 
characteristic dusters of lymphocytes, are distinctly seen wiUiout 
staining at a magnification of 40 to 60 diameters. The nodules are 1 
to 5 mm. in diameter and are chiefly located in the posterior lobes. 

In experimental infccUon of swine, Schwartz and AHcata” ob- 
^icrvcd that the most marked pathological changes were petechial hem- 
orrhages visible on U»c pleural surface os early ns three days after 
ingestion of larvae. These hcmo/rhagcii were caused by the penetration 
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lymph glands edema of the abdominal viscera, and fluid m 

‘'C"ln sheep the onset is gradual They first sh^ a soft 
low cough, followed m a few days by unlhnftme^, poor “PP^- ““ 
anemia As the respiratory symptoms progress the sheep 
a lowered and extended head There are rapid breathing, a tenacious 
dirty mucopurulent nasal discharge, easily induced cough, md 
rales on auscultation over the lungs Diarrhea is common The disease 
may be suspected whenever a number of animals in a group “te “iHeoma 
Pneumonia is usually present and the mortality is high While i 
generally stated that the disease is bronchitis, one must consider that 
in every bronchitis there is some pneumonia and that it may be ex- 
tensive According to Ireebom and Stewart* “Animals with adequate 
food and shelter frequently harbor many lungworms, but they seldom 
show any symptoms of this parasitism until their general resistance »s 
lowered by other causes 

Colves are among the most susceptible animals and they suffer se- 
verely The first to be attacked may succumb to an acute diffuse pneu- 
monia withm two or three days of the onset Coughing becomes par- 
oxysmal and frequent, and suffocation may threaten When the attack 
IS more prolonged one observes emaciation anemia, debility, sunken 
eyes, rough coat, poor appetite, diarrhea, and sometimes hemoptysis 
In this form the animal lives for from three to five months This form 
begins with an occasional cough that is described by Sinythe* as a 
‘ bark,’ accompanied by a sudden protrusion of the tongue After the 
disease becomes well established there is a tenacious nasal discharge 


that may be slight or abundant In severe cases the cough becomes 
weaker, d> spnea increases, and the animal shows open mouth breath- 
ing with lowered and extended head and protruded tongue Pulmonary 
emphysema may become extreme and lead to subcutaneous emphysema 
with distinct crepitation of the skin on palpation 

A 2-year old heifer affected with lungwOrm disease at pasture lo 
July had been unthrifty for a month There was open mouth breathing 
with the tongue protruded and with occasional spells of coughing On 
being forced to move d>6pnca and cough were intensified and the 
breathing was like that of a horse affected with an advanced case of 
hea%es Moist crepitating ^les were present over the lower half of both 
lungs Pulse 80, respirations 60, temperature 104 6® F After the ap- 
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PQarance of these symptoms, there was progressive weakness until 
death five days later. 

The chief symptoms in pigs arc cough, loss in condition, and stunted 
growth. Deaths in young pigs are occasional. 

Diagnosis. — This is based on {lie number affected, the clinical symp- 
toms, and the presence of larvae in the feces. Postmortem exam- 
ination reveals bronchitis, pneumonia, emphysema of the lungs, and 
above all, worms in the bronchi. A rapid method for the diagnosis of 
verminous bronchitis in sheep has been described by Vajda:" “Where 
the feces are of normal consistency, individual pellets from each sample 
are placed on a microscope slide m three to five drops of water and are 
allowed to stand for 15 minutes or longer. The pellets are then removed 
by means of a pair of forceps and the perfectly clear underlying water 
is examined for larvae, which are principally found at the edges of the 
drop of water. It is important not to injure the fecal pellet as otherwise 
the water enters it and the larvae do not leave so readily. In heavily in- 
fected cases two or three seconds are sufficient for the larvae of the 
Dictyocaulus to show themselves in water.” These may be seen with a 
hand lens. 

Treatment. — Medication of the lungs for the removal or destruction 
of mature worms in the lungs is regarded by those having wide experi- 
ence as of doubtful value. In many outbreaks, especially in calves, the 
invasion is light and the symptoms gradually recede. HalP* refers to 
experiments conducted by GilruUi in New Zealand, who treated three 
lots of lambs with drugs, and gave good food with no medication to a 
fourth ; the treated lambs gave a mortality of 26 to 60 per cent, while 
the lambs la the. wwtseabid I’at all improved. rapidly Iw health emd 
condition. Since the lung tissue is less resistant to irritants than the 
ipngworms, and the innumerable ramifications of the bronchi make 
complete contact with them practically impossible, the value of in- 
jection into the trachea of disinfectants or irritants would seem to 
be doubtful. This is expressed by Hall** in the suggestion that the 
injection or inhalation of poisons to kill lungworms commonly injures 
the lungs, but rarely injures the lungworms. Experience shows that after 
an attack of lungworm disease in sheep has been active for about 
six weeks the survivors of the flock have developed an immunity which 
protects them against further loss. 

McGratlP’ reports that the New South Wales departmental formula 
is safe, and apparently effective, in the treatment of lungworm disease 
in sheep. It consists of: 


01. tercbinlhmao ... ..........10 cc. 

Creosotura 0.5 cc. 
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3i) cc 
0^ cc 


01 olivae 
Chloroform 

This 13 mixed and miectcd inlraUachcall> as a single duso, l 

berepcaledtaiceatintervalsoflromtaouilourdajs „„_i,m 

Calves have been treated »iUi mtrauaclieal injcctimw t 
(3-5 cc daily) , but rtporla on the effect of tills ^udocation 

mg Some vctennarians have reported sudden death from suuow 
following the iniection, while others have Uie 

variations are probably deterinmed by Uie number 
bronchi, when they are present in great 
result Another remedy conaisU of tunientine and olive oil 
parts, crcolin 10 parU (inicct 5-10 ec into the trachea) Uepcal tw ee 
at four-day laterals In 1010 Herma and Freeborn- 
chloroform for luagworm disease in goata and cal\cs, the 
dosage bemg 11 cc for calvea and 3 cc for goals The animols 
treated are confined m a yard free from vegetation “The 
IS best admimsUred by tipping back the animars head and injccung 
the desired dose of chloroform with a small pipette Ualf the dose 
administered m each nostnl The action of the chloroform is cnbanccd 
by stoppmg the nostrils with the hand or cotton plugs for a few 
momenta after injection Tl^o hours after treatment a saline purge 
of Epsom or Glauber’s salt should be given the animal The chloro- 
form stupefies the worms and at the same time irritates the throat an 
trachea, thus causing a prolonged paroxysm of coughing during which 
the worms are coughed up and swallowed Treatment should e 
continued at intervals of three to five days ” A similar remedy con- 
sists of 2 ounces turpentme and 14 ounces sulfunc ether Pour a 
teaspoonful down each nostnl for lungworm disease m calves, repeat 
every three to four days 

According to Lytle,** a 10 per cent mixture of beechwood creosote 
and glycerin (2 to 4 cc ), intratracheally, has been found quite effective 
for lungworm disease m sheep and calves 
Opinions on the value of mlratracheal injections are conflicting 
Whether or not it is a natural recovery, clinicians and owners have 
often observed improvement after intratracheal medication No claim 
18 made for the treatment when there is an extensive involvement of 
the lungs 

The use of a venmfuge to expel larvae from the intestinal tract is 
indicated (see treatment of stomach-v/orm disease and treatment of 
nodular disease m sheep) 

In the prevention of lungworm disease caused by Dictyocaulus one 
needs to consider infection from animals that act as camera, yet do not 
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themselves have the disease. Such individuals are adult cattle, sheep, 
goats, and deer. In temperate climates the larvae of Dictyocaulns 
which remain in the soil or water are destroyed each winter by frosts, 
and the fields are reinfected each spring from mature animals. The 
water and feed troughs, therefore, should be so constructed that fecal 
contamination is impossible. So far as possible, provide running water 
instead of pools and troughs. In countries where infection is heavy 
it is advised that young cattle be kept indoors until the dew has dried 
off and removed from the fields by late afternoon, and that old pas- 
tures be plowed. Isolate newly purchased additions. Prevention of lung- 
worm disease in sheep may be accomplished by the use of feed racks 
constructed in such a manner that fecal contamination of the food 
is prevented, A practical and inexpensive type of feed rack has been 
described by Turner.*'' See stomach-worm disease of sheep and goats, 
p. 209, for description. Avoid infected ground, moist pastures, grazing 
with older sheep, and the use of sheep manure on land where crops for 
green feeding are raised. 

In the control of lungworm disease in pigs, chief importance attaches 
to earthworms. These are common in permanent hog lots where the soil 
is moist and covered with humus or litter. Infected pigs should be 
moved to clean pens or to recently cultivated fields free from litter. 
Provide clean running water if possible. Ingestion of earthworms mcy be 
lessened by abundant feeding and the use of nose-rings. 
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PLEURITIS 

Etiology. — (a) Acute primary plcuntis is infrequent. In the hor^c 
and cow it may result from exposure to cold and fatigue, especially m 
the cool mont^ of the spring The acute infections, such as infiuenzsv 
in the horse and hemorrhagic septicemia in bovincs, may localize chiefly 
in the pleura, but such instances arc rare and the diagnosis is uncertain 
unless the ammal comes to autopsy It is probable that in all cases 
there is an active infection Acute diffuse pleuntis has been observed 
in a 4*month*old calf m excellent condition and with no previous his- 
tory of disease, the cause was notdetennmed 
''(b) Acute secondary pleuntis is frequent It occurs often m associa- 
tion with pneumonia, as m influenza, contagious equine pneumonia, 
hemorrhagic septicemia in cattle, enzootic pneumonia in calves, inhals" 
tion pneumonia, and advanced forms of lungworm disease. In acute 
septicemias, such as calf scQurs and hog cholera, there may be localiza- 
tion m the pleura, usually tins is circumscnbed and not clinically 
prominent, but pleuntis may be the chief lesion Gross infection of the 
pleura of foals with strongyle larvae has led to acute serofibrinous 
pleuntis Other causes arc perforative wounds or severe contusion of 
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the thoracic wall, rupture of the esophagus, and extension from peri- 
tonitis or pericarditis. 

(c) Chronic pleuntis ib a frequent becondary form; it occurs in 
tuberculosis, necrobacilfosis of the liver, pulmonary abscess, traumatic 
gastritis, and malignant tumors in the thorax. In our clinic, traumatic 
gastritis exceeds all other causes combined. 

Morbid Anatomy. — ^The postmortem changes depend upon the cause. 
In acute infections one finds extensive hemorrhages of the serosa. In 
cases that are slightly less acute there is a serofibrinous or purulent 
exudate and often slight or extensive adhesions. In verminous pleuritis 
and tumor formation there is an abundant serous exudate. Traumatic 
gastritis is characterized by extensive adhesions and abscess formation 
involving both the lungs and tlie pleura. 

Symptoms . — Acute primarp pleuritis has a sudden onset. Usually 
the animal is found sick in the morning of the day following exposure. 
One finds anorexia, depression, congested mucosae m the horse, an in- 
crease in the pulse, rapid shallow breathing with an expiratory lift, and 
a moderate fever. In the early stages there may be colic. A suppressed 
cough may be present and induced, or there may be no cough. On 
auscultation one hears a weak vesicular murmur and friction sounds. 
Percussion and slight pressure with the thumb in the intercostal spaces 
cause pain. The course is brief and improvement is marked within 
twelve to twenty-four hours. It is possible that some of these are cases 
of pleurodynia (intercostal pain) instead of pleurisy. 

Acute secondary pleuntis may not be recognized except on autopsy. 
But in association with equine pneumonia it presents definite and char- 
acteristic symptoms. When it develops at the onset of the attack there 
are severe chills, distress, and a high fever. When it appears later as a 
complication, the chest cavity gradually fills with fluid, expiratory 
dyspnea increases from day to day, and percussion reveals an area of 
distinct dullness over the lower third or half of the chest wall. This area 
of dullness is marked above by a straight horizontal line, the percus- 
sion sound passing abruptly and distinctly from dullness to resonance. 
Exudation of a large quantity of fluid may also occur in tumor forma- 
tion, in verminous pleuritis, and in hemorrhagic septicemia in cows. In 
all cases of acute secondary pleurisy the prognosis is grave, but in acute 
infections recovery may occur if tlie exudate is relatively free from 
infection. In the horse, pleuritic adhesions may form and leave the ani- 
mal with symptoms of heaves. 

Chronic pleuritis occurs most often in association with traumatic gas- 
tritis in cows, and it is described under the general subject of traumatic 
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gastritis. In general any wcll-uiarkcd chronic pleuritis is associated 
with chronic bronchopneumonia. The identifying symptoms ore pain 
and dullness on percussion and friction sounds on auscultation. 

Treatment. — At the onset of an attack one may alternate hot and 
cold packs on the chest or apply spirits of mustard (5 to 10 per cent) 
or a mild mustard paste. For relief of pain, salicylate of soda 2 to 3 
ounces (30-90 Gm.) is useful. White lajcativcs and diuretics arc com* 
monly recommended, the value of either as a routine is questionable. 
If there is a distressing cough, one may prescribe for a horse the 
combination of ammonia and belladonna recommended in coiy’za and 
bronchitis. When serotis exudate accumulates in the pleural cavity it 
should be removed early throu^ a canula inserted at about the seventh 
intercostal space. If necessary this operation may be repeated daily. 
Do not wait until a large accumulation of fluid causes expiratory 
dyspnea and other distressing symptoms; remove the fluid as soon as 
ila presence is recognized. If the fluid is turbid or llocculent it suggests 
an unfavorable prognosis. The injection of adrenalin (10 to 15 cc.) 
through the canula alter removal of the fluid is said to be beneficial. 
The use of air in a smular manner is recommended in human medicine. 
In acute primary pleuritis antibiotics are mdicated. 
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CATARRHAL STOMATITIS 

This is mild acute inflammation of the oral mucosa characterized by 
redness, swelling, and salivation. Inflammation of the gums is termed 
gingivitis, of the tongue, glossitis. 

Etiology . — Traumatic injuries are a frequent cause. Foremost in 
the horse are sharp, loose, or split teeth. Next in importance are vege- 
table awns from barley, barnyard grass, and foxtail. Less frequent are 
injuries from harsh bits, and rough handling with a rope or cord in 
the mouth. Chemical irritation results from eating decomposed food, 
such as garbage, and from the administration of caustic drugs like 
chloral or ammonia. Prolonged use of mercury, lead, iodides, and ar- 
senic may induce stomatitis, but this form rarely occurs in domestic 
animals. It is possible that stomatitis caused by eating white clover, 
alfalfa, and other irritant forage is chemical in origin. According to 
Frbhner, uromyces, and red and black rusts that appear on clover may 
cause various kinds of inflammation of the mouth. Catarrhal stomatitis 
may result from extension of infection from adjacent structures — from 
an abscess in the submajdllary region, empyema of the sinuses, pharyn- 
gitis, strangles, abscesses in the masseter muscles, etc. In gastrointesti- 
nal catarrh stomatitis occurs partly as a manifestation of the disease, 
partly because of decomposition of food and saliva in the mouth. 

Symptoms. — Acrids and corrosives cause diffuse swelling and red- 
ness of the mucosa, salivation, and partial or complete refusal of food. 
Wound infections in the region of the tongue cause anorexia and edem- 
atous swelling in the intermaxillary space. After teeth abrasions the 
animal eats slowly, turns the head sidewise when chewing, or refuses 
food entirely. Horses tend to “drive on one line," and they may bite 
and chew the manger.^ With the aid of a speculum and flash light, 
examination will reveal various degrees of injuiy from slight recent 
abrasions to older and deeper uker^like defects. These are usually 
found on the margins of the tongue, near the lower border, or on the 
cheeks. Stomatitis from awns develops on the mucous membrane of 
the Ups, and the inflammation may extend to the skm. The lesion is 
circular or irregular in outline. The surface is rough and dirty-yellow 
from the accumulation of awns and inflammatoiy debris. This thick- 
ened circumscribed area is surrounded by an inflammatory zone. Af- 
fected horses cat slowly and are unthrifty. 
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Treatment— Remove tooth projections nml splinters, anil curelle 
away awns Apply antiseptics, such ns potassium chlorate ( I per cent), 
alum (3 per cent), or permanganate of potash (2 per cent) Alter re- 
moval of awns the affcctcil parts may be touched with lunar caustic 
and swobbed daily with a 10 per cent soluUon of silver nitrate 


VESICULAR STOMATITIS 

DeSmtion — ^Vesicular stomatitis is a superficial inflammation char- 
actenzed by the development of thin-wallcd vesicles or blisters con- 
taining clear, or yellowish serous fluid, not due to the virus of foot- 
and-mouth disease These rupture early, so Uint the usual mark of 
identification is a superficial erosion partly co\ cred around the margin 
•with a thin narrow fringe of whitish membrane In veterinary litera- 
ture the terms vesicular and aphthous are sometimes applied to identical 
conditions Probably this la a result of the similarity of the symptoms 
after the distinctive lesions have passed Vesicular stomatitis is symplo- 
matio of foot-and-mouth disease, contagious vesicular stomatitis m 
horses, cattle and swine, and vesicular exanthema m swine Aside from 
the contagious forms, vesicular stomatitis is apparently infrequent m 
the United States It is said to be occasional and mildly enzooUo among 
pastured horses in the Mississippi Valley , and it is commonly attributed 
to aend substances found on clover, rape, and similar roughage In 
the author’s experience, forms of stomatitis that might have passed 
for vesicular have been of the aphthous type Of the numerous names 
employed, especially in the European literature, to desenbe limited 
enzootics of unknown cause, the term aphthous seems to include the 
majority 
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States, Canada, and Europe. The cause is unknown. Mohler' has 
termed it mycotic on the theory that it is caused by fungi on the rough- 
age. Since its occurrence is chiefly among cattle pastured or fed on fresh 
legumes — alfalfa, white clover, sweet clover — this theory seems logical 
but it has not yet been proved. Frdhner’ refers to a report by Bemdt, 
who described a fatal stomatitis and rhinitis in Iambs due to the fungus 
Polydesmua excitosus; the condition resembled foot-and-mouth dis- 
ease. Clover disease affects horses pastured on luxuriant alsike or sweet 
clover. Frohneri attributes it to the fungus Uromycea apiailatis. Clover 



Fig. 5 — Aphtiious stomatitis, severe. 


disease in horses has been observed and reported verbally in the United 
States. Foli/dcsmiw excitosus is reported in America upon all members 
of the rape family — mustard, cabbage, turnip, etc., while more than 
2,000 ruflla have been described. It is probable that some members of 
this group arc partly responsible for tlic various forms of stomatitis 
that result from graiing on certain plants, such as the clovers. 

Udall* obser\'ed a number of cases of aphthous stomatitis in cattle, 
affecting the mouth in mild coses, and the udder, coronary region, and 
other parts of the body in severe types. One that came to autopsy 
developed the disease in an alfalfa pasture. Tlic stomatitis was severe 
and ended fatally after about six weeks. In addition to the lesions on 
the teats, coronary region, akin of the back, and mouth, the esophagus 
'»a.'i covered with superficial ulcers, and Uic gostro-mleaUnal tract was 
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Treatment-Remove tooth projcctiona and splinters, and curette 
away awns. Apply ant.sept.es, such as potassium chlorate 4 
alum (3 per cent), or permanganate of potash (2 Per cei^t) • "to 
moval of awns the affected parts may be touched with lunar 
and swabbed daily with a 10 per cent solution of silver nitrate. 


VESICULAR STOMATITIS 

Definition.— Vesicular stomatitis is a superficial inflammation char- 
aclenzed by the development of thin-walled vesicles or blisters con- 
taining clear, or yellowish serous fluid, not due to the virus o oo 
and-mouth disease. These rupture early, so that the usual mark o 
identification is a superficial erosion partly covered around the rn^gu^ 
with a thin narrow fringe of whitish membrane. In veterinary h 
tore the terms vesicular and aphthous are sometimes applied to identica 
conditions. Probably this is a result of the similarity of the syropto^ 
after the disUnctive lesions have passed. Vesicular stomatitis is sympto- 
maUc of foot-and-mouth disease, contagious vesicular stomatitis m 
horses, cattle and swme, and vesicular exanthema in swine. Aside from 
the contapous forms, vesicular stomatitis is apparently infrequent m 
the United States. It is said to be occasional and mildly enzootic among 
pastured horses in the Mississippi Valley, and it is commonly attributed 
to acrid substances found on clover, rape, and similar roughage. In 
the author’s experience, forms of stomatitis that might have passed 
for vesicular have been of the aphthous type. Of the numerous names 
employed, especially in the European literature, to describe limited 
enzootics of unknown cause, the term aphthous seems to include the 
majority. 
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States, Canada, and Europe. The cause is unknown. Mohler' has 
termed it mycotic on the theory tliat it is caused by fungi on the rough- 
age. Since its occurrence is chiefly among cattle pastured or fed on fresh 
legumes— alfalfa, white clover, sweet clover— this theory seems logical 
but it has not yet been proved. Prohncr* refers to a report by Bemdt, 
who described a fatal stomatitis and rhinitis in Iambs due to the fungus 
Polydesmus excitosus; the condition resembled foot-and-mouth dis- 
ease, Clover disease affects horses pastured on luxuriant alsike or sweet 
clover. Erohner* attributes it to the fungus Uromyces apiculatis. Clover 
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disease in horses has been observed and reported verbally in the United 
States. Polydesmus excitosus is reported in America upon all members 
of the rape family— mustard, cabbage, turnip, etc., while more tlian 
-,000 rusts have been described. It is probable that some members of 
this group are partly responsible for the various forms of stomatitis 
that result from grazing on certain plants, such as the clovers. 

XJdall* observed a number of cases of aphthous stomatitis in cattle, 
affecting the mouth In mild coses, and the udder, coronary re^on, and 
oilier parts of. the body in severe types. One that came to autopsy 
developed the disease in an alfalfa pasture. Tlie stomatitis was severe 
and ended fatally after about six vvecka. In addition to the lesions on 
the teats, coronar>^ rc^on, skin of the bock, and raouUi, the esophagus 
was covered with aupcrflciol ulcers, and the Easlro-intealinal tract was 
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cxtens.vdy inflamed Kanlnromci* has described a similar t^orm in 
coas, It was attributed to feeding the first crop o green clover 
Inlectmn seems to be a cause Puscli* has described a form that a^ 
peared in a government breeding herd among bulls rcccn ly >'npor^ 
from Switzerland Soon after unloading, alTeclcd animals dciclopcu 
slight salivation Tlie lesions were flat, the size of a pea and larger, 
on the hard palate interdental space, lipa, and muzzle He named 1 
erosme stomatitis due to infection m young anmials whose resistance 
had been lowered by travel It was non transmissible Ostertag and 
Bugge* have reported a similar infection m calves that was transmis- 
Bible — papidoia apectfica 



Fig Q/— Teat leaiooa m sporadic apbthoua (tomatitia 


Ulcerative stomatitia is symptomatic of foot-and mouth disease fol- 
lowmg rupture of the vesicles, rmderpest, clo% er disease in horses, v an 
ous septicemic conditions of unknown cause, and h>perkeratosis lu 
cattle, it has also been observed m malignant head catarrh An outbreak 
of ulcerative stomatitis in cattle m South Afnca, desenbed by Keppel 
and Robinson,* was marked by stiffness, salivation, ulcers on the dental 
pad gums, tongue, and cheeks, swelling of the neck, and a low grade 
fever Stomatitis was not always present and the cause was not 
determined 

Symptoms — ^In miW cases small superficial erosions on the mucosa 
of the lips are the only symptoms In general, the prognosis is good 
and the mortality low Mohler‘ wntes that in the senous outbreaks in 
% estigated the mortality has been less than 0 5 per cent 

In the more severe types yellowish papules appear on the muzzle. 
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eating stops, and saliva drools from the mouth. In a shwt time 
sloughing and fusion occur, when the muzzle becomes yellowish, moist 
and necrotic. In the mouth erosions may be found anywhere— gums, 
cheeks, hard palate— and the odor is fetid. Fissures at the coronary 
region cause lameness, papules may form along the back, and super- 
ficial ulcers may form on the teats. Loss of condition is rapid and t e 
pulse is fast, but the temperature tends to remain normal. Finally, en- 
teritis with diarrhea sets in and the animal dies. 

Treatment.— Change the food, either* by removal from pasture, or 
by substitution of other roughage. Treat the mouth as in other forms 
of stomatitis. Fissures and ulcers around the feet may be covered with 
an alcoholic sublimate pack. Zinc oxide and sulfathiazole ointments are 
useful for the teat lesions. 
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CLOVER DISEASE 

Clover disease is described by Frobner* under food rashes, by Marek* 
under the diseases of the skin. It is characterized by depression, ner- 
vous symptoms, dermatitis, and a severe stomatitis. It occurs in horses 
pastured on alsiko clover {Trilolium hybridum) but the essential cause 
is unknown. A. few cases have been reported in thia country. It is ush- 
ered in by dullness, lowered head, and aphthous lesions of the tongue 
or other parU of the mouth. Frequently the white parts of the skin 
are affected with superficial necrosis, and in some cases the lesions are 
limited to the skin. At other times the effect is chiefiy general, when 
the animal shows colic, bloody diarrhea, marked jaundice, hematuria, 
dizziness, paralysis, and amaurosis. A similar disease, with necrosis of 
the white spots of the skin, depression, rapid loss of condition, di- 
minished milk flow, but without stomatitis, has been observed in our 
ambulatoiy clinio in stabled cows fed heavily upon alfalfa. On account 
of the wide variation in symptomatology and severity, a diagnosis 
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PHLEGMONOUS STOMATITIS 

Definition— A deep inflammaUon of the mouUi, 
the tongue, charactenicd by a ecroua or purulent mfiltiaUon of 
connective tissue, and si^cUmg It w rclaU\ely infrequent. 

EUology— "Wounds of the tongue from barbed wire 
objects, extension of infection from abscesses (strangles) in the in 
maxillary or massetcr muscles, scxcrc forms of necrotic stomaUtis 
clover disease, and deep burning from acrid chemicals (ammon . 
chloral, acids) It may be a partial condition m nnderpest, purpura, 
malignant head catarrh, and anthrax (glo»s anthrax) 

Symptoms— The development is rapid and painful On cxaroin 
tion one finds drooling, separation of the lips by a protruded swo cn 
longue, a reddish or bluish swollen shiny mucosa, and an abundance o 
saliva and mucus Fetor accompanies purulent infiltration or abscess 
formation When due to injuries and caustics, recovery usually occurs 
m a short time, when due to infection, the course and termination de- 
pend on that of the primary disease Treofment is the same as for other 
forms of stomatitis 


NECROTIC STOMATITIS 

(Calj Diphtheria Gangrenous Sfomchtis, Sore Mouth in Pigs) 
Definition — ^Necrotic stomatiUs is an acute inflammation, due to 
Actinomycee necrophorus (necrosis bacillus) , characterized by caseous 
necrosis with the formation of ulcers, and toxemia Occasionally the 
necrosis is dry, with no ulcers 

Etiology — ^It IS common in America in calves and pigs, m either 
a sporadic or an enzootic form Severe losses in South Dakota, Wy- 
oming and Colorado have been reported by Newsom,' Melvin and 
Mohler * and Elder * Sucklmgs are chiefly affected, but in severe out- 
breaks mature animals may be attacked Since a filterable virus has 
been found to be the cause of sore mouth (contagious ecthyma) 
lambs, the necrotic lesions in this species are regarded as secondary 
A necrophorus infections In the eastern part of the United States 
necrotic stomatitis m calves is common even where the sanitation is 
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excellent. There is no strict seasonal occurrence of calf diphtheria in 
New York State, though it is more frequent in the winter. In the West 
it is ^reported not to occur in the summer months. 

Actinomyces necrophorus is an anaerobe obtained in the form of 
filaments in smears made from Uic live tissue at the margin of tlie 
ulcer or other necrotic lesion. Stain with carbolfuchsin. Its habitat is 
manure, soil, the healthy intestine of swine, and possibly of other 
animals. Observations reported by Tunnicliflf^ indicate "that this or- 
ganism normally remains alive under natural soil conditions for only a 
short time, although, exceptionally, a small percentage of the organisms 
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sharp objects or stubble and exposure to filth, 

orrtLck under^^^^^^^ varying conditions 

suggests that primary infections are probable. 



F»* 8.— Nectolic Ktomatitw, r»U. (Courtesy of James A. Henderson.) 

Pathology. — ^The favorite locations of the characteristic necrotic 
ulcers are on the cheeks adjacent to the molar teeth and at the base 
or sides of Uic tongue. The base of the ulcer is a of yellowishi 
greenish, or brownish necrotic fetid material firmly attached to the 
underlying tissue. The offensive odor has been likened to that of 
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Limburger cheese. The lesion has been described by Mohler* as “a coag- 
ulation necrosis with subsequent caseation, and marked by a progres- 
sive invasion of the surrounding (deeper) tissue and a remarkable 
tendency to metastasis.” The margin of the ulcer consists of a thick 
firm wall of granulation tissue. In severe outbreaks necrotic lesions may ‘ 
be found in tlie larynx, pharynx, trachea, lungs, esophagus, rumen, 
omasum, abomasum, and the skin, especially that of the lower (.r^trerai- 



Fig. 9 — Nccroiitf vtamatitis. (CourCcuy of James A. Hcoderson.) 

tics and intcrdigital space; in these types tliere is advanced emaciation.. 
This severe form in lambs has been described by Newsom and Cross,* 
and in calves by Elder.* A- venereal form associated with sore mouth in 
sheep has been described by Afelvin and others. 

Symptoms. — ^The incubation period is from three to five days. The 
young may be affected witlun a week from birtli. In calves tlicre are 
depression, emaciation, anorexia, salivation, sucking of the tongue, 
swallowing movements, and a swelling of tlie neck or cheek. The 
most common location of the swelling is on the cheek. It is round, from 
1 lb 3 inches in diameter, and willi rare exceptions there is an under- 
lying ulcer that may be recognized on examination of the mucous 
membrane near the base of tlie molar teeth. Usuallv iltR ((>mnAr<vfiirp to 
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high At first the lesions resemble small papules covered with scabs; 
these coalesce to form a necrotic area surrounded by a reddened zone 
Necrosis may nearlj sever the tongue, or the tissue of the cheek bor- 
dering the gums may be deeply sloughed Pneumonia or gastroenteritis 
develop in prolonged attacks In pigs the necrosis usually appears 
around the front teeth and tusks Newsom* has described widespread 
fatal enzootics affecting swine of all ages The necrosis loosened the 
teeth and invaded the bones of the face, large cheesy ulcers were found 
in the stomach and throughout the large intestines, similar ulcers de- 
veloped on the skin of the legs, and m the sheaths of the males In 
older ammala the disease is less severe In cows fatal enzootics of 
necrotic stomatitis, an conjunclion with necrosis of the teats and the 
coronary region, may lead one to suspect foot-and-mouth disease In- 
stead of large v esicles and superficial ulcer-like defects, one finds a dry 
circumscribed necrosis that involves the entire thickness of the tongue, 
or the total diameter of the teat The affected parts are brown and 
dry and the papillae of the tongue are lost In the differential diagnosis 
one needs to consider hyperkeratosis 
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SALIVATION 

(Ptyalism; Sialosis; Supersecretion) 

Salivation is a symptom of various afifections; often it is apparent 
rather than real, the saliva not being swallowed. Excessive secretion 
may be due to the following causes: 

(1) Local irritaticn from stomatitis, defective teeth, foreign bodies 
in the mouth, pharyngitis, foot*and>mouth disease, etc. Horses pastured 
on sweet clover often salivate freely. It is a marked symptom in clover 
disease. 

(2) Reflex stimidation may cause profuse salivation in choke, or in 
acute indigestion. It is associated with impaction of the abomasum. 

(3) Direct nerve stimulation increases the salivaiy secretions in 
rabies, cornstalk poisoning and other brain diseases, and in affections of 
the peripheral nerves. A similar effect results from the action of mer- 
cury, iodine, pilocarpine, and arecoUne. 

(4) Paralysis of the pharynx (pseudorabies, rabies) causes abundant 
drooling of saliva. 

Treatment. — ^Temporary relief may be obtained from atropine. 
INFLAMMATION OF THE SALIVARY GLANDS 
( Parotitis J 

There are three groups of salivary glands — parotid, submaxillary, 
and sublingual. These are occasionally diseased, and in cows abscesses 
duo to nonspecific infection may be closely associated with them, 
causing tuberculosis of tlie lymph glands to be suspected. The type of 
inflammation is either parenchymatous or suppurative (abscess). 

Etiology.— The parotid gland may be infected from the entrance 
of awns tlirough Stenson’s duct, from the extension of an inflammation 
from the duct, or from the circulation. Specific infections, such as tuber- 
culosis, actinobacillosis, and sUanglcs enter through the lymph stream. 
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Abscess formauov results from blocs, hooks and Pff f injun« 
In certain localities mild inflammabons o£ the parotid gland are com 
mon m horses .. i 

Symptoms -One first notes a swellmg that confer^ to 
hue of the gland or of Stenson's duct In strangles, multiple absc^ 
of the parotid gland sometimes de\elop, and may cause an edema 
extends to the surrounding tissues presses upon the pharynx, and cans 
inspiratory dyspnea The edema may also extend to the head, eye i , 
and ears In the acute form the gland is swollen and painful MasUca- 
tion 13 slow and difficult, salivation abundant, and the odor of the 
mouth fetid In a week to ten days abscesses may rupture and recovery 
follow Stenson’s duct may remain swollen for months in equmes, and 
then suddenly enlarge and involve the parotid gland m a firm pamfu 


spelling 

Infiammation of the submaxillary salivary gland is observed m cows 
It 13 not always clear that swellings of the gland are inflammatory 
in character, aspirated fluid may be straw colored and contam epithe- 
lial cells and leucocytes, but no bacteria The gland may be left per- 
manently enlarged and firm 

Treatment — In the acute, pamful stage, cold applications afford 
relief The de\elopmcnt of edema suggests the formation of an abscess, 
and whenever pus is located it should be promptly released When the 
gland tends to become indurated resorption may be hastened by the 
use of tincture of iodine, or of direct mjection into vanous parts ot the 
gland of 5 cc of Lugol’s solution at mlervals of a week to ten days 
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the nuclei of origin as seen in bulbar paralysis.” According to Law,* 
“paralysis usually implies disease of the bulb at the roots of the vagus 
and glossopharyngeal nerves, or swelling affecting these nerves or the 
sympathetm along its course.” Bulbar paralysis, “paralysis of the 
pharynx,” is one of the symptoms of rabies, other forms of encephalitis, 
abscess of the brain, and intoxication (botulism) . Post-strangles paraly- 
sis is probably caused by delayed resorption of retropharyngeal ab- 
scesses. 

Symptoms, — ^In the few cases that have been seen by the writer, the 
horse has been apparently normal at night and in the morning has not 
been able to swallow. In two cases the animals had been at regular 
work, were turned to pasture for one or two days, and were found in this 
condition. Rarely there is a history of a “cold” followed by a pro- 
gressive paralysis that finally becomes complete. Repeated examina- 
tions fail to reveal any other symptom except inability to swallow. 
This is manifested by a constant bilateral grayish white nasal discharge 
that changes in color according to the nature of the food; in pastured 
horses it is green. There may be a cough. Finally, the general condition 
becomes poor, and unless entrance of foreign material into the trachea 
causes earlier death from inhalation pneumonia, the horse dies of ex- 
haustion. A transient paralysis of the pharynx is occasionally observed 
in cows. 

Treatment. — ^A few recovered cases have been recorded, but it is 
not clear that the course was modified by treatment. The writer treated 
one case with local application of electricity for a month, the horse 
being nourished with gruel given through a stomach tube. Intervals 
o! slight improvement, manifested by decreased nasal discharge and 
less coughing, were brief, and death was the final result. The use of 
vitamine Bi (thiamine hydrochloride) in doses of 0.5 Gm. per day 
intravenously has been suggested because of recovery following its 
administration to two or three horses. This is given with dried brewer's 
yeast, 500 Gm. daily in water through a stomach tube. 

Kefebences 

1. Taylor: Oaler-McCrac. Mod. Med., ed. 2, vol. 5, p. 616. 

2. Law. James, Veterinary Medicme, 3, vol. II, 1911, p. 81. 

CHOKE 

(Obstruction of the Esophagus) 

Etiology . — Cattle are oltcn choked because it is their nature to 
swallow without previous thorough mastication. Many kinds of foreign 
bothcs, as well as large pieces of roots and other food, reach the stomach 
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unchanged Choke in bovincs 13 most frequent nhen 
" embles. such as cabbages, apples, and roots - f 
especially common after storms and nhen apples and roots MO w 
Sme" per cent of the choke in eons treated m 
at Cornell University has been on apples OUicr objecte “"= P 
beeU, turnips, ears of com and cabbage stumps Less frcq y 
are choked upon metallic substances, such as pieces of tm and ^ 
Smith' has described a case of choke in a cow caused by 
a table fork, recovery folloned operaUvc removal from the 1“"“ 
of the cervical region As a rule large obiccla lodge m tJie ccrvica p 
of the esophagus, but occasionally Ibcy are found m the thoracic p 
Uon Shigley* has reported the finding of an entire beet partially p 
truding from the esophagus into the reticulum Recovery o owe 
rumenotomy and removal of the beet with the aid of a wire hoot 
Horses choke on ears of com, roots, or bay, but more often from 
eating greedily of dry food, such as oats or bran In cquines it ufiuaU> 
occurs in ammals ten or more years of age Habitual choke m norecs 
may be due to chronic circumscribed esophagitis that has resulted >n 
stricture, or to improper mastication m old ammals with poor teew 
Choke may follow narcosis, or a loss of consciousness from disease In 
such cases the esophagus remains partially paralysed and dry hay or 
gram is apt to lodge Capsules adimnistered to horses suffering fro® 
colic sometimes lodge and dissolve m the esophagus where their contents 
mduce inflammation Danger from a broken capsule is largely pre 
vented by first giving a small dose of arecohne Vi gram (0 015 Gm ) 
Symptoms — Cemoil cftofce tn coics is first recogmzed by saliva- 
tion and bloating, the latter may cause anxiety and restlessness Cough- 
mg chewmg movements, retching, and forced swallowing movements 
occur The patient makes no attempt to cat or dnnk Palpation of the 
esophagus m the jugular groove usually reveals an apple or root m the 
upper part of the esophagus, often it is located immediately behind the 
pharynx. 

Thoracic choke tn cons may cause marked tympany with tlie re 
sultant alarmmg symptoms of restlessness, grunting, delirium, extreme 
dyspnea with open mouth, salivation, and gaspmg After the tympany 
has been relieved through a canula m the rumen the acute distress 
vanishes The animal may eat and dnnk, but the mgesta will be re 
gurgitated with retchmg and cough On passing a probang or stomach 
tube, the obstruction is usually located near the termmation of the 
esophagus, less frequently near the anterior end of the thorax In rare 
cases choke is followed m one or two days by subcutaneous emphysema 
This may be a partial symptom of mterstitial pulmonary emphysema 
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induced by retching; less often it is due to perforation of the esophagus. 

Metallic substances tend to lodge in the pharynx or upper part of 
the esophagus where they cause severe inflammation. If the esophagus 
is perforated there develops a circumscribed edematous crepitating 
swelling. As eructation occurs the emphysema increases. ’Within two or 
three days the temperature and pulse are elevated, and the nostrils are 
partially filled with dry regurgitated food. Complete anorexia for food 
and water js present from the beginning Since the obstruction is incom- 
plete, tympany does not at first develop, but later the swollen tissue 
obstructs the esophagus and bloating gradually appears. Prompt relief 
13 afforded by means of an operation. But when infection has advanced 
too far, death occurs in about a week. 

In cervical choke in horses, a swelling is both seen and felt at about 
the middle of the neck. In habitual choke in old horses suffering from 
chronic esophagitis with stricture and dilatation, eating may be slow 
When food lodges in the thoracw portion, the head and neck are ex- 
tended, the upper lip is raised, and undulating waves pass up the jugu- 
lar groove; this may be followed by cough. In some the tendency to 
choke persists until finally, after an attack of strangling, the thoracic 
portion of the esophagus fills with food for a considerable distance and 
is distended to two or more inches in diameter; this distension is carried 
forward and up the cervical region where it may be seen as a well- 
defined swelling. On palpation, deep crepitation of the mass within the 
esophagus may be felt. Such cases are usually fatal; in addition to 
choke, inhalation pneumonia develops. 

In younger animals, after greedily bolting oats or bran, the horse 
is first observed to strangle. Eating stops, the nose is drawn towards 
the chest while the neck curves upward, and severe spasmodic contrac- 
tions of the esophagus develop; this retching may cause the horse to 
squeal with pain. Salivation is abundant. Kestlessness, colic-like move- 
ments, cough, and regurgitation of food and saliva through the nostrils 
are observed in the early stages. Massage of the mass in the esophagus 
may induce painful retching. These symptoms are most marked at first; 
after an hour or two the intervals between attacks of retching are longer 
and the attacks are less severe, the patient becomes quiet, and may 
even return to eating. 

While the early symptoms are often alarming to the owner, the 
probability of immediate death from choke is remote. If unrelieved, 
choke may lead to a fatal paralysis and pressure necrosis of the esopha- 
sua, or death from inhalation pneumonia. Neither of these conditions 
can be avoided by hasty and ill-managed treatment, which often kills 
animab that mi^t have recovered had they been left alone. Choke on 
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apples in CCS IS lelaUvely niild, 

;it ”c;t"BXriV»taoeously w.to 

come wedged Ughtly into the ““Phagus gradually cause swe g, 

thus create progressive difficulty to spontaneous or operative remo 

men obstLtl of the esoph.^ is complete, 

almost constant attention to relieve the tympany Sie JophaSs 

pany is absent or slight m choked cows, it indicates that ‘ha 

13 not entirely closed and that the danger from fatal '=™P''‘'P‘““ 

comparatively slight When the cow is choked on large hard ' 

potatoes, beets, or turnips ted without cutting, the case is more serious 

and if possible the object should be dislodged one can depend less on 


expectant treatment j * j <,*K 

Choke m horses, likewise, is not apt to result m immediate deatn, 
spontaneous recovery after a few hours to two or three days is 
rule The mass gradually moistens and softens a change of great vaiu 
m conjunction with proper treatment 
Diagnosis —Cows affected with bronchitis, even m a mild lonDi 
are sometimes suspected of being choked, this is due to the lower 
position of the head, the cough, the open mouth, and the protru(Wd 
tongue Acute bloat, for similar reasons, has been mistaken for choke, 
even to the extent of passing a probang to dislodge the supposed body, 
and choke has been diagnosed as indigestion Choke on metallic sub 
stances lodged in the pharynx or upper part of the esophagus has been 
diagnosed as pharyngitis 

Treatment — ^Tympany m cattle may be controlled by tying a 
wooden gag, or rope, in the mouth If this does not afford relief, trocarize 
the rumen It may be necessary to keep the canula m position for 
hours, holding it with sutures Mechamcal assistance usually affords 
prompt relief to cattle choked upon hard pieces of food When an apple 
or similar body is located m the cervical region an assistant should 
force it to the pharynx by placing a hand on either side of the throat 
and pressing upward with both thumbs against the body It can be 
held in position m the same manner until the operator passes his hand 
through the pharynx and grasps it m the upper end of the esophagus, 
in the great majority of cases this method is successful Some report 
success with a wire bent double to form a loop , the loop is passed behind 
the object which is then removed by traction Or a No 9 wire 30 inches 
long with a blunt V^mch hook bent at the end is firmly fastened in 
the foreign object with the fingers and an assistant pulls on the wire 
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With a method described by Hall,® an obstetrical chain is placed firmly 
around the neck posterior to the foreign body in the cervical region, 
and pig forceps to which elongated handles have been welded are passed 
to the obstruction, opened somewhat and attached to the object. To 
control violent movements or intense spasmodic contractions of the 
esophagus, it may be helpful to administer a narcotic in the vein. 

In both methods a mouth speculum is indispensable. A probang is 
essential to the prompt relief of thoracic choke, and in cows it may be 
useful in cervical choke. Instead of a specially constructed probang, one 
may use an ordinary stomach tube provided with a stilette — a tube alone 
is too flexible — or an old smooth piece of Vb- to ^-inch rubber hose 
With the aid of one or two assistants and a mouth speculum the passage 
of a probang in cows is not difficult. The surface of the tube should be 
t^ell oiled, and the operator must exercise care in the amount of pressure 
to be exerted; repeated attempts at intervals of a few hours or days may 
finally result in dislodgement. The danger from a probang consists in 
injuries to the esophagus from rough manipulation; or too great pres- 
sure against the object may deflect the end of the tube against the 
tissues. 

In horses a dry mass of ground feed is less readily dislodged by a 
probang, and one must use more caution to avoid injury. The ordinary 
stomach tube with a stilette is perhaps the safest form of probang. The 
use of a tube to convey water against the occluding mass is a dangerous 
practice. As sometimes used, it consists in pumping water into the 
esophagus and quickly syphoning it back. Sometimes the esophagus is 
exposed for 4 to G inches; it is then ligated with a 2-mch bandage to 
prevent regurgitation, and water under slight pressure is injected into 
the tube. To control pressure the fingers should be kept on the esopha- 
gus below the point of ligation. Such an operation is indicated only 
when one with experience and judgment decides that the usual methods 
of relief will fail. 

Arccoline has come into use in the past few yeiws in the treatment 
of all forms of choke. It increases peristaltic action, while the increased 
secretions that follow its admiolstraUon probably tend to soften tlie 
mass and lubricate the mucosa. The dose is ^ to I grain (0.03 to 0.06 
Gra.) repealed once or twice daily, often in conjunction with strychrune 
sulfate Vi groin (0.015 Gm.). In no case should the patient have access 
to food or water until the obstrucUon has passed. In most cases of 
choke in Uic horse, this precaution alone will lead to spontaneous relief 
within twenty-four hours, Apomorphine hydrochloride ^ to % grain 
(003 to 0(H5 Gra.) U reported by nnuJIcy* to have repeatedly given 
prompt rchef. Chloroform narcosis in both horses and cattle has been 
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.pples in CO,. IS rdaUidy mild. 

come wedged tightly into the esophagus grndunlly f , 

thus create progressive difficulty to spontaneo,^ or 

When obstruction of the esophagus is complete, 

almost constant attention to relieve the tympany , ^d 

pany .3 absent or slight m choked cows, it indicates that 

IS not entirely closed and that the danger from fatal ““P'‘“‘J°”?. 

comparatively slight When the cow is choked on large hard «»‘a- 

potatoes, beets, or turmps, fed without cutting, the case is more scno^ 

and if possible the object should be dislodged, one can depend less 


expectant treatment 

Choke m horses, likewise, is not apt to result m immediate deain, 
spontaneous recovery after a few hours to two or three da>s is 
rule The mass gradually moistens and softens a change of great valu 
m conjunction with proper treatment 
Diagnosis —Cows affected with bronchitis, even m a mild form, 
are sometimes suspected of bemg choked , this is due to the , 

position of the head, the cough, the open mouth, and the protmdro 
tongue Acute bloat, for similar reasons, has been mistaken for 
even to the extent of passmg a probang to dislodge the supposed body, 
and choke has been diagnosed as indigestion Choke on metallic sub- 
stances lodged m the pharynx or upper part of the esophagus has been 
diagnosed as pharyngitis 

Treatment — ^Tympany in cattle may be controlled by tymg a 
wooden gag or rope, m the mouth If this does not afford relief, trocanse 
the rumen It may be necessary to keep the camila in position for 
hours, holding it with sutures Mechanical assistance usually affords 
prompt relief to cattle choked upon hard pieces of food When an appl® 
or similar body is located m the cervical region, an assistant should 
force it to the pharynx by placing a hand on either side of the throat 
and pressmg upward with both thumbs against the body It can be 
held in position in the same manner until the operator passes his hand 
throu^ the pharynx and grasps it in the upper end of the esophagus, 
in the great majority of cases this method is successful Some report 
success with a wire bent double to form a loop , the loop is passed behind 
the object which is then removed by traction Or a No 9 wire 30 inches 
long with a blunt inch hook bent at the end is firmly fastened in 
the foreign object with the fingeia and an assistant pulls on ths wire 
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With a method described by Hall,® an obstetrical chain is placed firmly 
around the neck posterior to the foreign body in the cervical region, 
and pig forceps to which elongated handles have been welded are passed 
to the obstruction, opened somewhat and attached to the object. To 
control violent movements or intense spasmodic contractions of the 
esophagus, it may be helpful to administer a narcotic in the vein. 

In both methods a mouth speculum is indispensable. A probang is 
essential to the prompt relief of thoracic choke, and in cows it may be 
useful in cervical choke. Instead of a specially constructed probang, one 
may use an ordinary stomach tube provided with a stilette — a tube alone 
is too flexible — or an old smooth piece of Yz- to %-inch rubber hose. 
With the aid of one or two assistants and a mouth speculum the passage 
of a probang in cows is not difficult. The surface of the tube should be 
well oiled, and the operator must exercise care in the amount of pressure 
to be exerted; repeated attempts at intervals of a few hours or days may 
finally result in dislodgement. The danger from a probang consists in 
injuries to the esophagus from rou^ manipulation; or too great pres- 
sure against the object may deflect the end of the tube against the 
tissues. 

In horses a dry mass of ground feed is less readily dislodged by a 
probang, and one must use more caution to avoid injury. The ordinary 
stomach tube with a stilette is perhaps the safest form of probang. The 
use of a tube to convey water against the occluding mass is a dangerous 
practice. As sometimes used, it consists in pumping water into the 
esophagus and quickly syphoning it back. Sometimes the esophagus is 
exposed for 4 to 6 inches; it is then ligated with a 2-inch bandage to 
prevent regurgitation, and water under slight pressure is injected into 
the tube. To control pressure the fingers should be kept on the esopha- 
gus below the point of ligation. Such an operation is indicated only 
when one with experience and judgment decides that the usual methods 
of relief will fail. 

Arccoline has come into use in the past few years in the treatment 
of all forms of choke. It increases pcrlstaUic action, while the increased 
secretions that foliow its administration probably tend to soften the 
mass and lubricate the mucosa. The dose is Mi to 1 grain (0.03 to 0.05 
Gm.) repeated once or twice daily, often in conjunction with strychnine 
sulfate V4 grain (0.015 Gm.). In no case should the patient have access 
io food or water until the obstruction has passed. In most cases of 
choke in the horse, this precaution alone will lead to spontaneous relief 
within twcniy-four hours. Apomotphine hydrochloride Mi to ^4 grain 
(04)3 to 0{H5 Gin.) is reported by Bradley* to have jtpeatediy given 
prompt relief. Chloroform narcosis in both horses and cattle has been 
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employed on the theory that it relieved ‘esophageal spasm” and ren- 
dered the probang more effective Williams* has described a case of 
hay choke m a horse that recovered spontaneously on the sixth day 
after repeated failure to pass the probang under complete anesthesia 
A method that occasionally la effective consists in forcing animals 
to jump ditches or obstructions or exercise violently for a few minutes 
Occasionally the choke is suddenly relieved when the victim falls from 
suffocation A few cases have been described where cervical choke on 
a dry bolus of provender has been softened and broken down by 
passing a needle through the skin into the mass and injecting into it 
oil or water In a similar manner, cervical choke on a beet has been 
relieved by passing a trocar into the mass and breaking it down 
mechamcally 

For relief of thoracic choke m the horse, caused by beet pulp, 
Doenecke* has passed two stomach tubes, one through each nostril, 
water is pumped through one, while the dislodged material flows back 
through the other He also gives atropine sulfate Vz grain (0 03 Gm ) 
to relax the spasms and dimmish the flow of saliva For choke that 
does not respond to usual methods of treatment before the third day, 
Kruger* has passed a stomach tube, connected it with a water faucet and 
given the force of from 1 to 1 5 atmospheric pressure 
For the immediate relief of low choke in the horse Ferguson* recom- 
mends that after passing a stomach tube warm water containing a little 
soda be injected and syphoned back repieatedly , the head is kept down 
either by tying it close to the floor or by standing the horse on a steep 
incline To overcome resistance by the horse he administers chloral 
hydrate (300 to 350 cc of a 12 per cent solution) mtravenously, and to 
control distress atropme sulfate, % to % gram (0 016 to 0 03 Gm ) 
Cozart* prescribes 2 grams (0 12 Gm ) atropine sulfate for choke in 
a horse or cow 
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old full brother ” Permanent recovery nUcr passage of the tube is 
suggestive of cardiospasm 

Treatment— Relief follona recovery from the basic disease bymp- 
tomatio treatment conslsU in tlic administration of belladonna or other 
similar sedative Passage of the stomach tube may possibly afford 
relief , this method is successful m man, and is highly recommended y 
Law, who advises that the end of the probang be smeared with solid 
extract of belladonna 

Retebesces 
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STENOSIS OF THE ESOPHAGUS 
With the exception of choke, obstruction of the esophagus is not 
frequent in animals Obstruction stenosis is usually caused by chronic 
esophagitis, rarely by parasites or tumors Compression stenosis from 
an enlarged tuberculous mediastinal lymph gland is not rare m cons 
Compression from abscesses and tumors is rare 
Symptoms — Compression of the esophagus m bovmcs induces symp- 
toms not observed m equmes, swallowing may occur normally but 
rumination is obstructed The result is tympany that develops after 
eating This gradually increases until chronic bloat seriously affects the 
general condition Chrome tympany m cattle may also follow stenosis 
of the pylorus due to circumscribed tissue proliferation, as well as 
stenosis of the duodenum due to peritoneal adhesions and kinking of 
the gut, the latter may be found in traumatic gastritis Stenosis occur- 
ring in esophagitis and choke are described under these subjects 
Treatment — ^When due to a chronic pathological tissue change, 
treatment in large animals is not practical Compression of the esopha- 
gus from acute inflammatory swellings may be relieved with cold packs 
Rcfebzncs 

1 Hartl J , Schluadstenose, Munch tier Wchnachr , 1911, 55, 772 

INFLAMMATION OF THE ESOPHAGUS 
Acute Esophagitis — Etiology — Among the more frequent causes 
of esophagitis are (a) Corrosive drugs, as formalin, chloral, and am- 
monia, administered in gelatm capsules that lodge and dissolve m the 
esophagus (b) Choke from foreign bodies that cause injury by lacera- 
tion or pressure— wire, glass (c) Passage of a probang, whipstock, or 
broom-handle into the esophagus to dislodge a foreign body (d) A 
parUal condition in severe foot-and-mouth disease, nnderpest, ulcera- 
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tive stomatitis, malignant head catarrh, and necrobaciHosis. Mild 
irritations cause catarrh. More severe ones cause croupous, diphtheritic, 
necrotic, or phlegmonous inflammations. 

Symptoms. — In horses a mild form occurs after a capsule of chloral 
breaks in the esophagus. In certain cases of colic, capsules lodge ap- 
parently because of dryness of the mucosa and atony of the muscular 
walls. Shortly after the capsule is given, spasmodic contractions of the 
esophagus and cervical muscles occur at intervals of about ten minutes, 
gradually subside, and disappear in ten to twelve hours. In more severe 
forms the spasms may persist for two or three days; the animal is 
depressed and does not eat, while efforts to swallow water bring on 
spasms of the esophagus and painful regurgitation. 

In cattle lacerations and contusions may cause various symptoms 
that persist for several weeks The more severe form is nearly always 
the result of careless or hysterical use of the probang or its substitute, 
but it may result from choke upon a large irregular or sharp foreign 
body. Anorexia for food and water is observed, though water may be 
swallowed with more or less difficulty according to the degree of cough 
and retching thereby induced. At intervals there is a painful suppressed 
cough. Dullness and increased pulse are found. Subcutaneous emphy- 
sema in the Jugular groove indicates perforation of the esophagus, and 
usually portends a fatal termination. More extensive lacerations often 
include injuries to the pharynx and larynx; the amount of injury that 
a cow may survive is remarkable. 

In a cow the owner passed a broom-handle to dislodge an apple from 
the cervical portion of the esophagus. On the second day the apple was 
removed manually. On the third day the animal did not cat, and on 
drinking the water returned through the mouth and nose. There was a 
large Arm swelling two-thirds of the distance down the neck, beyond 
which it was impossible to pass a stomach tube. In such a case slaughter 
may be indicated. 
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corrosives that first induce an acute inflammation, murosa 

partially denuded As a result ot the formation of granulation or sea 
Lue, a stneture may gradually develop This leads to ““ 

of free passage of food until that part of the esophagus 
above the constriction becomes pennanently dilated-^sop 
fation The final effect is a "chrome choker - At last the 
comes impacted with masses of food, paralysis is complete, and deatn 
from foreign body pneumonia follows m a week or ten ay 
presence of an tdeer m the lower part of the gullet may result in spasm 
of the esophagus In one of the writer’s cases, a 10 -year-o ^ 
choked, salivated, and regurgiUted on drinking cold water, tois w 
the history for a year On exammation, attempts to induce choke y 
dnnkmg were unsuccessful and there was no obstruction to the passag 
of the stomach tube In such a case, one can only surmise the presence 
of an ulcer or some other circumscribed superficial lesion Treatmen is 
useless 


PARALYSIS OF THE ESOPHAGUS 
Paralysis of the esophagus is symptomatic of affections of the me- 
dulla According to D^er, it results from affections mvolving ® 
to the 12th cranial nerves It is observed in chrome esophagitis, when 
combined stenosis and dilatation prevent the passage of food Following 
deep narcosis, paresis of the esophagus may remain for twenty-foi^ 
hours and lead to symptoms of choke whenever an attempt is made to 
swallow solid food It la often stated that m paralysis of the pharynx 
the esophagus is usually involved also Ries* has described paralysis 
of the pharynx m Vihich the horses were successfully fed through a lube 
fixed into a surgical opemng m the esophagus, m the cases described 
it IS evident that the esophagus was not involved External pressure 
from tumors, abscesses, tuberculous lymph glands, etc , located in the 
jugular groove or thorax is a cause of paralysis It is a prominent partial 
condition in co^s affected with parUinent paresis 
Symptoms. — Paral) sis associated with lesions m the esophagus leads « 
to the accumulation of dry food m the form of a cylindrical mass reach- 
ing from the stenosis to the pharynx (see choke) Unless this can be 
a%oidcd, death from inhalation pneumoma occurs in a week to ten 
days When the pharynx is paralyzed, one cannot easily determine that 
the esophagus also is mvolved If ingesta passes the pharynx and accu- 
mulates in the esophagus the former is clearly excluded It is probable 
that central paralysis affects both, and that peripheral paraly sis (post- 
strangles paraly sis) is circumscribed 
Treatment.— W’hcnever there is evidence of paralysis of the esopha- 
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gus from any cause the patient should not receive f 

tods to pass down the trachea and cause fatal 

tomatic treatment is the same as for paralysis o e p a* 

Rbfcbekce 

1. Hies, J. N, Laryngo-pharyngo-oesophageal spasms m horses, abs. Am. Vet. Rev , 
1913-14, 44, 616. 

VOMITING 

Vomiting is the forcible expulsion of the contents of the sto”a'h 
through the mouth or nose. It is under the control “ ^ 

located in the medulla. It may be induced by ^ ® nnnmor- 

vomiting center, such as disease of the brain, an rugs i 
phineJcntral ;omiting; or by irritation of the afferent nerves of the 

stomach — reflex vomiting. _ . 

In eguincs the act of vomiting indicates a serious pstnc d>l“tation. 
It may be due to primary indigestion from “''f 5 ’°^hmg, or seconds^, 
due to obstruction at the pylorus (hots) or m the sma i 
Sion). The symptoms are those of a severe colic sssocia ed 
ing, distress, sometimes squealing, and the discharge o so , , , 

contents from the nose. It should not be confused with choke '"jhich 
food is also expelled through the nostrils with retching, 
sists in passing a stomach tube to relieve the gastric i a a lo 

indigestion). . 

In bovines vomiting is less serious. Here, also, it is usually reflex, and 
induced by fermentable foods — green clover, ^ mouldy si age. n re 
quently, vomiting may bo caused by traumatic gastritis. It may be 
central from disease of the central nervous system, from plant poisoning 
(Veratruui oiride in the hay), or from drugs (veratrine, apomorphine) 
According to the cause, the act of vomiting may be free from marked 
distress, as after eating soft fermentable food, or it may be violent and 
painful. The vomitus is expelled in large quantities through the mouth. 
Marsh' writes of “spewing disease" in cattle and sheep in Utah; it is 
caused by sneezewced and characterized by severe vomiting. He also 
mentions vomiting in sheep as one of the symptoms of black laurel 
poisoning. Persistent vomiting has been observed m 2- to 3-months-old 
calves offcctcd with gastrointestinal catarrh and diarrhea. Stewart’ 
reporU that in more than thirty years’ practice he has encountered only 
six cases of vomiting in caUlo; in each case he found a foreign object 
or the trace of one in Uio esophagus. 

Sirine vomit easily from slight irritation in the pharynx or stomach; 
the vomiting center is relatively sensitive. It is a common symptom of 
Indigestion, hog cholera, and swine erysipelas. 
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REraKENCES 

1 Mareh C D, Stock Poisoning on the Range USJ3A Bull 1245 1929 

2 Stewart S L Vomiting m cows Vet Med^l939 54,203 

ACUTE INDIGESTION IN RUMINANTS 
(Overloading of the Foreslomachs, Impaction of the Rumen, Impaction 
of the Omasum, Impaction of the Abomasum, Acute Tympany, 
Bloat, Atony of the Forestomachs, Dilatation of the Rumen) 
Definition-— Acute and subacute indigestion of ruminants is an 
atony of the foreslomachs induced by overloading of the 
reticulum with food or indigestible substances, depending on a 
of material it leads to impaction of the rumen, t>mpany, or gas o 
intestinal catarrh In rare cases an excessive amount accumulates m 
the omasum or abomasum 

Etiology — (a) Overfeeding is one of the most frequent causes o 
value of a dairy cow is in direct proportion to the amount of food she 
IS able to assimilate, and the digestive system is often crowded bc> on 
capacity Among the foods and combinations responsible, are clovers 
and timothy, com fodder gram silage and bay, roughage and concen 
tiates m any form This type of overfeeding is common m cows on test 
for advanced registry , such cows are usually under careful supervision, 
however, and unless the food is decidedly abnormal the condition is 
recogmzcd before grave symptoms develop Cows under heavy feeding 
for production have an increased susceptibility to mdigestion from 
eating damaged roughage or other imperfect food, and they are more 
severely attacked Damaged alfalfa hay that can be consumed by the 
average cow with no ill effect, may cause severe mdigestion in a cow on 
advanced registry test 

Often overfeeding is due to ignorance and carelessness, animals are 
given fodder that is indigestible because of an over npe or heated 
condition, or are fed at irregular mtervals — a common fault among m 
experienced farmers ^lany cases that occur m the first quarter of the 
year without apparent cause, belong m this group, the cows are over 
fed on dry fibrous roughage 

(b) Unlimited eating of food to which they are not accustomed is 
perhaps the most frequent cau<>e of fatal mdigestion m nimmants They 
break loose from the pasture or stable and eat without restriction com- 
meal, apples, green or partly cured com fodder, recently cut heated 
silage, alfalfa, Ladino clover, green gram (oats, barley, buckwheat), 
ground feed (oats and barley) and newly threshed gram (wheat, buck- 
wheat) 

(c) Indigestible and damaged food is a less common cause hay 
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mixed with chaff, frozen grass or silage, coarse dry corn-stalks, bean 
pods, straw contaminated with manure, bedding, rotten or moldy 
silage, old straw from the stack, buckwheat straw and sorghum. 

(d) Indigestible Substances . — A cow often eats her own placenta, 
which may result in a severe attack with acute bowel catarrh or enteri- 
tis. Balls of hair and wool and a variety of metallic substances rarely 
may cause chronic trouble. Roughage, when heavily contaminated with 
sand, mud, or dust, is especially harmful. 

(e) Change of food oRen leads to a disturbance of the digestive func- 
tions. The following examples are not infrequent: clover to swamp hay, 
marked increase in the grain allowance, from short pasture to full stable 
rations at calving time, and from dry stable fodder to luxuriant grass 
in the springs 

(f) In very young animals acute affections of the forestomachs are 
frequent. In calves up to six months of age, indigestion is often caused 
by eating substances that cannot be digested in the undeveloped stom- 
ach— milage, comfodder, alfalfa, straw and shavings. 

(g) Predisposing causes are acute bowel catarrh, ravenous appetite, 
advanced pregnancy, general weakness, adhesions between the reticu- 
lum and abdominal wall (healed traumatic gastritis), fatigue from long 
drives, and unaccustomed exposure to cold. Cows that are cast and that 
hang in the slings develop tympany, and if they remain cast for a few 
hours death will result, 

ih) Seasonal Inflwnces. — Nearly all of the cases that have been 
treated in the ambulatory clinic at Cornell University were in the 
months from October to April, its greatest frequency being, in October 
and November. This seasonal occurrence is due to a change in the food. 
Cattle go from a dry pasture to a wide variety of green and partially 
cured roughage; they break Into other fields, or eat roughage not nor- 
mally relished. 

Increased tendency to bloat on alfalfa from exhausted soils has been 
reported by McIntosh,* who believes it depends on chemical factors 
Within the plant itself; he also mentions heavy losses in Ontario fol- 
lowing prolonged dry spells, and the danger from wilted forage on 
excessively warm days. Increased danger from wilted alfalfa has been 
reported by Quin » who observed an increased rate of bloat in sheep 
pastured on alfalfa in the afternoon; this was found to be due to an 
increase in the sugar content of the forage from 2.5 per cent in the 
wly mo^ng to 0 per cent in the late afternoon, when fatal bloat 
was definitely more frequent. 

Morbid Anatomy. — In calves that have died of indigestion the for- 
<ygn material is found in the rumen; xU walla are congested and 
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Refebsnces 

1 Maish, C D, Stock-Poaiomiig on the Bnnge, USBA Bull 1245, 1929 

2 Stewart S L Vomiting m cowb, Vet Med , 1932, S4, 203 

ACUTE INDIGESTION IN RUMINANTS 
COuerloadwig of the Forestomachs, Impaciwn of the Rumer^ Impaction 
of the Omasum, Impaction of the Abomasum, Acute Tympany, 
Bloat, Atony of the Forestomachs, Dilatation of the Rumen) 
Definition.— Acute and subacute indigestion of ruminants is an 
atony of the forestomachs induced by o\erloading of the ninwn an 
reticulum with food or indigestible substances , dependmg on the 
of material, it leads to impaction of the rumen, tympany, or gas o 
intestinal catarrh In rare cases an excessive amount accumulates m 
the omasum or abomasum 

Etiology —(a) Overfeeding is one of the most frequent causes T e 
value of a dairy cow is in direct proportion to the amount of food s e 
IS able to assimilate, and the digestive system is often crowded be> ono 
capacity Among the foods and combinations responsible, are clovers 
and timothy, com fodder, gram, adage and hay, roughage and concen- 
trates m any form This type of overfeeding is common in cows on test 
for advanced registry , such cows are usually under careful supervision, 
however, and unless the food is decidedly abnormal the condition is 
recognized before grave symptoms develop Cows under heavy feeding 
for production have an increased susceptibility to indigestion from 
eating damaged roughage or other imperfect food, and they are more 
severely attacked Damaged alfalfa hay that can be consumed by the 
average cow w ith no ill-effect, may cause severe mdigestion in a cow on 
advanced registry test 

Often overfeeding is due to ignorance and carelessness; animals are 
given fodder that is indigestible because of an over-npe or heated 
condition, or are fed at irregular intervals — a common fault among m- 
cxpenenced fanners hlany cases that occur m the first quarter of the 
>ear without apparent cause, belong in this group, the cows are over- 
fed on dry fibrous roughage 

(fa) Unlimited eating of food to which they are not accustomed is 
perhaps the most frequent cause of fatal indigestion in ruminants They 
break loose from the pasture or stable and eat without restnction corn- 
meal, apples, green or partly cured com fodder, recently cut heated 
silage, alfalfa, Ladino clover, green gram (oats, barle>, buckwheat), 
ground feed (oats and barley) and newly threshed gram (wheat, buck- 
wheat) 

(c) Indigestible and damaged food is a less common cause bay 
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mixed with chaff, frozen grass or silage, co^se <1^ 

pods, straw contaminated with manure, bedding, . 

silage, old straw from the stack, buckwheat “"^^l^.’enta, 

(d) Indigestible Substances.— A cow often eats P 

whick may result in a severe attack with acute bowel ^ 

tis. Balls of hair and wool and a variety of meta he ^ 

may cause chronic trouble. Roughage, when heavily contaminated with 

sand, mud, or dust, is especially harmful. r iUo rinrP^sHve func- 

(e) Chmae of food often leads to a disturbance of the digestive tone 
tions. The following examples are not “^““^^“'“^"Yo'fuU stable 

markedincreaseinthegrainallowance,lrom3 or pa . 

rations at calving time, and from dry stable fodder to luxuriant grass 

“Si™ younp animals acute affections of the forestomacte are 

frequent. In calves up to six months of “^6. ^ 

by eating substances that cannot be digested in the undeveloped atom 
ach— Bilace comfodder, alfalfa, straw and shavings 

VSS cmies are acute ^rSfeu- 

advanced pregnancy, general weakness, adhesions between ‘he reticu 
lum and abdominal wall (healed traumatic gastritis), fatigue from lo g 
drives, and unaccustomed exposure to coW Cows that ^ 
hang in the slings develop tympany, and if they remain cast for a few 

hours death will result. , . 

(h) Seasonal Influences.— Nearly all of the cases that have 
treated in the ambulatory clinic at Cornell University w"® “ ^ 
months from October to April, its greatest 

and November. This seasonal occurrence la duo to a change in ' 

Cattle go from a dry pasture to a wide variety of green and partially 
cured rmghage; they break Into other fields, or eat roughage not no - 

” tocrl^tndeney to bloat on alfalfa from 

reported by McIntosh,* who believes it depends on chemical factom 
within the plant itself; ho also menUons heavy losses m Ontario fol- 
lowing prolonged dry spells, and the danger 

excessively warm days. Increased danger from wilted alfalfa has been 
reported by Quin,* who observed on mcreased rate of bloat in sheep 
pastured on alfalfa in the afternoon; this was found to be due to m 
increase in the sugar content of the forage from 2.S per cent m the 
early morning lo 0 per cent in the late afternoon, when fatal bloat 
was definitely more frequeut. 

Morbld Anatomy.— In calves that have died of indigestion the for- 
eign material is found in the rumen; its walls are congested and 
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shghUy eclemAtous In ovcrloadmg mth heavy ground feed m eattle 
the rumen and reUeulum ehow large areas blnek with eongestion and 
hemorrhage, their walls are thickened and friable, the mucosa 
omasum is hemorrhagic, while the abomasum and small intestines are 
either congested or severely inflamed The serous membranes o 
heart may show hemorrhages and llie heart muscle may be degenerateu 
Fatal overeating of heated com silage or spoiled food leads to gas 
enteritis The autopsy sho’cvs a serous exudate m the abdominal cavi y, 
degeneration of the parenchymatous organs, and congestion and 
rhage of the abomasum and small intestines In overloading ® 
abomasum with hay and gram there is an enormous distention o c 
fourth stomach, with gastrocnlentis and secondary septicemic or toxic 
lesions In death from chronic atony of the rumen the autopsy lesions 
are slight Fatal bloat leaves extreme distension of the abdomen wi i 
the diaphragm extending far forward into the thoracic cavity , death is 


due to asphyxia 

Symptoms —There is a history of anorexia and dullness, scanty 
evacuations, suspended rumination, sometimes vomiting, and tympsny 
according to the character of the food The milk flow is dimmishem 
Animals not stabled usually have broken into another field and gamed 
access to com fodder, apples, etc , or in the late fall have eaten frozen 
grass In the usual case, a systematic examination reveals dullness, nor- 
mal mucosa, pulse from 60 to 100, the higher rate m those that have 
eaten fermentable food (com fodder, apples, clover, frozen grass, filthy 
bedding) , or an excessive amount of heavy food, such as oats and barley 
About 20 per cent carry a pulse rate of 90 or higher The respirations 
vary from 20 to 30, and they may reach W or more , the higher rate 
18 most apt to occur when the contents of the rumen ferment The tem- 
perature, except m mild cases, la 102®-104® F , in the unthnfty it w 
often below 102“ , com fodder, clover, or cabbage carry it to 103® and 
above After eating apples it is frequently subnormal (95®-98 5®)» 
while in animals that are very sick from eating ground feed, it may be 
normal In these very severe cases evidence of the grave condition is 
always present, however, m the form of cold extremities (horns, ears, 
teats), paralysis of the rumen, and a fast pulse Chills are not infre- 
quent, especially in the beginning In severe forms pam may be mani- 
fested by an expiratory grunt or moan, it may cause restlessness, sweat- 
ing, stamping with the hind feet, switching the tail, or kicking the belly , 
about 10 per cent show pain, either by grunting or restlessness Other 
occasional general symptoms are stiffness, dry muzzle with mucous 
nasal discharge m severe types, weakness of the hind parts, swelling of 
the eyelids, lachrymahon, and grinding of the teeth A staggering gait is 
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characterUtic of indigestion from apples. Co^-l*e,Bymptonrs ”e “t 

infrequent; the animal is found in the attitude of m.lk fever .s unable 

to rise and lies with the head resting on the chest; this 

observed in indigestion on com fodder, apples, an ^ fnllowing 

calves opisthotonus and convulsions are occasional f T”® 

nervous derangements have been observed in cows, pa 

pharynx, staggering and falling backwards, unequal dilatat on of the 

pup^and complete paralysis of the hind parts .(P”“P>^=8^- 

of thU nature tLt terminate fatally may °f he 

stomach or intestines with a secondary encephalitis or is 

brain ventricles with fluid. . mith 

The abdomen is found to be increased m size m S 

roughage and in tympany. After eating green foo a o ” ' 
is not accustomed (alfalfa, buckwheat, green com , 

tympany often becomes the leading and domman b3™?P ■ , ^ 

domen is greatly enlarged, its wall tense and ty“PB°'^ ^ 
flank; the skin is moist with sweat; dyspnea becomes 
is extended, mouth open, tongue protmded and sa iva > 

restlessness or delirium and great anxiety are alwa"*^** 
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normal On palpation of the nimen m the left flank the ““ 
found to be increased, it may be doughy, though often it i 
contractions are weak and slow, from one per mmote to entire absen 
in severe forms Fermentation sounds are usually present, and compl 
absence of sound, especially to the phonendoscope, is a grave symptom 
On percussion, or kneading with the fist, it may be possible to recognise 
pain over the rumen in the left subchondral region or over the reticulum 
in the region of the elbow Other organs where pain may occasionally 
be induced are the omasum over the lower third of the nght side o - 
tween the sixth and mnth nbs, and the reticulum or abomasum e in 
the enslform cartilage on the ventral surface, rarely one observes pal 
over the liver or spleen (referred pain) Pam induced by percussion 
the omasum or abomasum suggests an overloading of these organs 
when a rectal examination fails to reveal tympany or impaction o ® 
rumen, one may conclude, through exclusion, that the omasum or 
abomasum are possible seats of impaction and congestion 
In the right abdomen (small mtestmes, cecum, colon) the pensta 
IS suppressed, but it may be increased m acute bowel catarrh from ea 
mg spoiled food, straw mixed with manure, filthy bedding, etc 
The bowel evacuations are scanty, and the feces are dark and fir® 

In the young, and in the presence of bowel catarrh or enteritis the feces 
may be fetid, mixed with mucus, and soft When indigestion is com- 
plicated with bowel catarrh, the feces may be fetid, covered with mucus, 
filled with gas, and thm Rectal examination reveals the sue and con- 
sistency of the rumen, frequently it is distended towards the nght aid 
and into the pelvis by an excessive bulk of food One also obtains evi- 
dence on the amount and character of the contents the small intes- 
tines, cecum, and colon Impactions of the small mtestmes are mfrs' 
quent, but are easily recognized by palpation through the rectum When 
makmg the rectal exammation, one should also note the condition of 
kidneys, the ureters, and the bladder, for disease of these organs has 
been diagnosed as "mdigestion ” 

Course and Termination. — Usually recovery occurs m from one to 
three days K more prolonged course may be due to neglect, the severity 
of the attack, or fadure to withhold food With the development of i®' 
proved legume pastures reports of death from bloat have been increas- 
ingly frequent. Unrelieved acute tympauy may tennmate fatally ® 
from one to three hours Calves may die in convulsions withm twelve to 
twenty-four hours alter the first symptoms are observed. Overloading 
with heavy ground feed may terminate fatally m from three to four 
days, and heated com silage op spoiled food leads to gastroenteritis 
W’ith prompt txeatment the mortality from mdigestion is low except 
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among sheep and calves. Coma-like symptoms early m the attack may 
lead one to anticipate a bad prognosis; but in the absence of "ther grave 
signs, and with active stimulation, the sensorium may ecome 
within a few hours. If no improvement occurs within three or y 

after extreme overloading, the prognosis is unfavorable; when negled:ed 

the rumen and reticulum become paralyzed and gas oen eri is 

Impaction of the rumen with a firm mass of food may ea o a 
or incurable atony of the rumen; this is not frequen . ovi& a 
with chronic atony appear to improve, but upon eating sympto 
of indigestion recur because of weakness of the rumen, ea 
exhaustion is the final result. , -a 

Impaction of the abomasum is not easily diagnose , an i i 

found on autopsy. It occurs after eating dry soft material such as dried 

rotten straw, coarse bran, or chaff. It may be associated wit 

of paresis and complete anorexia over a period of a week to ten day , 

finally ending in death. . . 

In calves up to six mouths of age indigestion is serious because coarse 
roughage or foreign substances in the rumen are not readily 
Sheep are equally sensitive to the effects of overloading. This pro 
bly due to the thinness and relatively weak contractile force of the 

muscular coats of the rumen. . . .t, 

Diagnosis.— Usually acute indigestion can be diagnosed by the his- 
tory of faulty eating followed by anorexia, suspended ruminaUon, atony 
of the rumen, and scanty evacuaUons. At ffrst it may not be readily 
differentiated from traumatic gastritis; this is especially teue m “e 
severe forms with no obtainable history of faulty eating, an t a s ow 
pain on percussion or kneading. Traumatic gastritis responds poorly 
to treatment; improvement is incomplete or is soon followed by another 
attack; the loss in condition is more marked, and may progress when 
the acute symptoms of indigestion recede; in advanced pregnancy 
parturition is apt to aggravate traumatic gastritis, whereas, m simple 
indigesUon parturition U followed by improvement. Traumatic gaslntis 
with acute diffuse peritonitis may be diagnosed as primary indigcslmn. 
Diffuse peritonitis rarely develops from a primary indigestion. Tlie 
symptoms that indicate peritonitis arc: complete and persistent ano- 
rexia scanty watery or mucous evacuations after admmistraUon of 
laxatives, failure to improve after the rumen and intestines have been 
stimulated to contraction, tympany several days after the onset due to 
accumulation of gas between the rumen and the abdominal wall (tym- 
pany of primary indigestion occurs at the onset, later it is not present) , 
pain on kneading over any part of the abdomen, shallow brcatiiing, 
pa’mful expiratory grunt, rccumbcney, stiff careful movements when 
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walking, sh^t daily increase m the pulse, and f 

milk flow Animals kept on natural pasture rarely s is^eugges- 

indigestion, so that a severe indigestion m such individuals gg 

tive of traumatic peritonitis n^arlv all 

Secondary atony of the forestomachs is symptomatic 
acute disturbances in cows, it may be merely a symptom of fe , 
nearly or quite complete in pentomte, m intussusception, in 
metritis or mastitis, in the digestive type of acetonemia, “d it is 
constant symptom of acute aftecUons of the respiratory and 8 
systems In stabled cows, with no history of change m diet, pnmTO 
indigestion with cohc may resemble the onset of either intussuscep 
or pyelonephritis , / 

Treatment— In all cases of ordinary simple indigestion 
object IS to reestablish contractions of the rumen and to evacuate 
digestive tract To avoid more serious trouble all food should be wi - 
held until both of these conditions have been met, for a relapse is no 
infrequent when the patient is fed The average case responds prompt^ 
to a laxative combined with aotiferments, carminatives, and stimu an 
The chief causes of death m primary indigestion m bovmes are gastro- 
enteritis, caused by extreme overloading, or suffocation from acute tyni 
pany, caused by extreme overloading and fermentation 

When called to treat a bloated coto the owner should be advised to pn 
a gag m the mouth of the animal, and stand the cow with rear parts 
lower, or force the patient to move slowly up and down hill until assist- 
ance arrives On arnval the first object is to determine whether rumenot- 
omy IS required to evacuate the contents and relieve symptoms o 
impending death from suffocation While the tension may usually be 
relieved through a stomach tube or trocar, this treatment may fail if 
gas 18 intimately mixed with the food in the rumen (frothy bloat) to 
deciding whether or not rumenotomy is indicated one needs to consider 
that removal of the contents through the flank is a safe operation, and 
that failure to operate may result m death 

After passing the stomach tube it is common practice to mtroduce 
warm water, 5 10 quarts, to which has been added one or more of a 
variety of laxatives, antifermenls, and carminatives Thus Fincher* 
administers tarter emetic 2A drams (12 Gm ) dissolved m several liters 
of warm water and pumped into the rumen through a colt stomach tube 
passed through the noatnl, or a % mch stomach tube passed through efl 
Emont stomach tube speculum To this may be added one or more of 
the following aromatic spirits of ammonia 1 to 3 ounces (30-90 cc ) » 
fiuid extract or tmeture of capsicum 1 to 4 drams (4 16 cc ) , turpentine 
1 ounce (30 cc ) , soluble pine cnl 1 to 2 ounces, or creolm 1 to 4 drams 



ACUTE INDIGESTION IN EUMINANTS 


109 


(4-16 cc.). One may also give mineral oil (4000 ec.), which is said to 
have an added advantage of increasing the surfa,ce tension o g 
bubbles. Other preparations currently recommended are of mag 
ncsia %-l gallon (Emblo powder 1 lb.) or sodium 
ounce (15-30 Gm.). In 1949 Quin and Austm« reported the value of 
methyl silicone (Tympanol) in the treatment „nd 

iected directly into the rumen through a needle or diluted with water and 
given orally. As postulated by Quin and Austm bloating is P marJy 
L to gas entrapment within froth bubbles because of “ed 
surface tension. It is said to increase the surface tension “f each tiny 
gas bubble contributing to frothy bloat, and permits ‘he” ‘o ‘ncr^^e 
in size until they rise to the surface and may be emc 
manner. In chronic tympany, relief may follow e use • i 

quantity of rumen contents of another freshly s aug 
mixed with water and pumped into the rumen throug a s o 
stimulation of the contractions of the forestomachs is also a ded by the 
administration of strychnine sulfate ( 1 - 1 % grams) ora , 

a day, but this should not be administered to cattle 
Contractions of the rumen may be stimulated '’y “7“ 
alone; with closed fists knead the left flank thoroug y 
ward for from fifteen minutes to one-half hour. In obstinate when 
the actual condition cannot positively be determine , an p«-pct:ve 
use of laxatives seems indicated, it is well to select one i 
and non-irritating, such as mineral oil, for the strength of the paUent 

must be carefully guarded. , i 

The feeding of dry roughage before turning cattle into 
pastures tends to prevent bloat; the mode of acUon is ei^lamed by 
Clark' who observed that the addiUon of chopped hay to foammg m 
gesta breaks down the froth. A forecast of the “^yl 

sUicone in the treatment of frothy bloat is found m “^tement by 
Clark’ that “turpenUne U still the best drug tor the treatment of acute 
bloat but as it aTta largely through iU effect on surface " 

preparaUons may yet bo found.” AUo "It is very doubt ul whether dis n- 
fccLita should be introduced into the rumen oven it they are «fr“jsve 
in reducing gas tormaUon. A properly balanced and active 
is essenUal to ruminal digestion and its impairment or destrucUon may 
have serious sequence.” ObserveUons from pracUec, hoaever, do not 
confirm Uie theory that disinfectants as temporarily used in the treat 
ment of acute tympany impmr the digcsUve functions of the ruminal 

-*”*^^ivc impactions, found in cows that have accidentally had 
access to com fodder, grain, or meal, and have overeaten so heavily that 
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contiactions and evacuations cannot be fte^conTent 

method, require prompt be softened by 

are dry and heavy with little fermentation tb y y . ,^^0 

pumpmg several pailsful of warm water „ of the 

the mmen through a stomach tube Then carried 

left flank by means of kneading movuncnla '‘“f c„ntracUons 
from below upwards In a few mmutea cructat ’ (dions One 

of the rumen are reestablished, and gradual impro yic 

should also administer laxaUvea carminatn es, and stimulant ^ 

usual type This method may be effective, or, in ® ,00 

heavy fermentable mass such na alfalfa or green e“™i contents 
slow , one must then resort to lumcnotomy with removal of 
through the flank This is described m tlie chapter on traumatic g 
Fnck* has reported its use on 15 animals, with 14 rccov criM, mag 
of steers that over ate on cracked com and cottonseed cake 
In impending death from t>mpany and suffocation, one may 
have time to gash through the flank with a knife The con cn . 
rumen rush out with considerable force, and while Uic life of ui P 
may be saved, healing is prolonged and usually leaves an a 
between the rumen and the abdominal wall, but an adhesion here 


not interfere senously with digestion 

Paresis may respond as promptly as milk fever to inflation o 
udder with air In this type one also gives laxatives and stimulan , 
usmg a stomach tube for oral medication 

In coma, weakness and poisoning following unlimited consuinp m 
of half ripe com on the cob and green corafodder Fincher* has re^ ^ 
favorable results from sodium byposulfite 30 per cent and sodium 
mtnte 2 per cent (50 cc ) per vein, when the usual treatment consis mg 
of large doses of calcium gluconate intravenously had failed The coma 
of indigestion from apples or green com is usually overcome by 
gluconate (1000 to 1500 cc of a 40 per cent solution) per vein, and t is 
may be supplemented with dextrose (500 cc of a 20 per cent solution) 
In any severe form of indigestion the administration of large doses o 
dextrose and calcium gluconate may be highly beneflcial 

Following recovery from the acute symptoms of indigestion a cow 
may have anorexia or appear dull This condition usually responds to 
bitters such as 
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Or one may prescribe a grain of strychnine sulfate to 
three times a day. The following mixture of equa 
solution of arsenic trioxide and 1 per cent solutmn o . 

fate 4 drams (16 co.) thrice daily is excellent. The two solutions 

made as follows: 

. . . , 5 Gm. 

Arsenic tnoxide 2 

Acid hydrochloric, dd ccl or 

Water to make jq 

Strychnine sulfate 20 cc. 

Acid hydrochloric dil 

Water 

^\hese soluUona in equal pnrU and give one-half ounce (15 
CC.) two to three times daily. 
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Euology-PerforaUon of tho toUculum « t»vorod by 
the hooeycomb hke elructure of ita mucoue that 

eonuaetioas, and the tendency of cowa to and pen- 

remam in the lower anterior part adiaccnl te Uie ,t 

cardial eac It le here that in, nor « moat frequent ^t ^ 
have pieces of metal m the reUculum, and many ^ 

reveal injuries from such foreign bodies These ^ the 

local inaammaUon and healing without causing serious 
cow recovers from what is perhaps diagnosed as a 
Such cases terminate m a chrome odhesiuc cireumscnbed p ^ _ 
between the reticulum and diaphragm This may cause no 
trouble, but increased pressure from advanced pregnancy or p 
tion may advance the body and extend the fistulous tract, thus in 
serious and extensive lesions m adjacent organs iidnoncca . 

18 a part of the history of at least 50 per cent In some cases, the ' 
served symptoms date from parluniion, but more often the ^ 
has not been normal during advanced pregnancy, and ®y*®J . _ 
increase after delivery In a four year period the monthly 
of cases diagnosed in our ambulatory chnie as traumatic gastri is 
as follows 


January 

11 

July 

8 

February 

8 

August 

4 

March 

22 

September 

12 

April 

12 

October 

2 

May 

18 

November 

8 

June 

14 

December 

14 


The high rate m March April and May is probably explained by ® 
corresponding parturition rate In relation to age, it is seen chiefly at 
two years but it is not rare m yearlings Males are often auccte 1 
especially old bulls that have been exposed to careless disposal of baling 
wire Traumatic gastritis is most prevalent on farms where baled bay 
13 used wire fences are allowed to fall and disintegrate rubbish i3 
thrown into the pasture and lanes and repairs are being conducted m 
the stable 

Morbid Anatomy — ^The anatomical changes and the foreign body 
are most readily found when the cadaver lies on the right side and is 
opened on the left side Carefully remove the digestive organs with the 
exception of those around the antenor part of the forestomachs Then 
explore the interior of the reticulum for foreign bodies and look for 
adhesions between it and the diaphragm Changes that have spread 
from this area are readily traced to the neighboring organs in the abdo 
men and thorax Abscesses are found in the body cavities near the 
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diaphragm, in the spleen, the liver, and the lungs, f ^en the heart is 
involved the pericardial sac usually contains thin fetid dark-colmed 
pus, or pus and fibrin; sometimes the heart muscle itself mjured. Th 
sharp object may have disappeared through erosion, but the adhesion 
between the reticulum and diaphragm remains as proof of the injury. 

Symptoms.— Four chief types may be recopized: (1) Acute circum- 
scribed peritonitis, (2) Acute diffuse peritonitis, (3) Chronic peritonitis, 

and (4) Pericarditis. , , 

Acute Circumscribed Peritonitis.-This is the most common form 
and it is the initial lesion in nearly every case. When the object is long 
and sharp, a diffuse peritonitis or pericarditis or both may immediate y 
develop, but as a rule the lesion is at first circumscribe^ From the 
initial injury it may extend in a widely variable manner. The onset is 
sudden and marked by loss of appetite and milk flow, a su en 
almost complete cessation of the milk secretion is a distinctive symp- 
tom. VomiUng has been observed at the onset of traumatic S^striti , 
but it is rare. Often the owner reports a diminishing appetite and milk 
flow over a period of two to four days; less often there is a history of 
repeated indigestion, or a peculiar stiffness. On examination, one usual y 
finds depression, arched back, and stiffness. Habitual recumbency is 
frequent. Trembling of the muscles behind the elbow is common, and 
this symptom is regarded by some as almost pathognomomc of trau- 
matic gastritis; it occurs, however, in many other conditions. Often the 
elbow is abducted. The eye is slightly sunken and has an araous ex- 
pression. The raucous membranes ore normal. In the typical case the 
pulse is 76 to 100, the respirations 30 to 40, the breathing shallow or 
irregular, and the tempefature 102» to 104» F. The higher rates suggest 
either diffuse peritonitis or pericarditis, especially when associated 
with a short course and severe pain. DirecUy after the perforation there 
develops an acute peritonitis, and with it a rise in temperature. As the 
area of peritonitis becomes walled off, the temperature recedes. The 
usual elevation is from 103» to 104» and a fracUon In abscess forma- 
• tion in the spleen, liver, or lungs, the temperature tends to be higher. 
In anv case it is variable throughout the course of the disease. It may 
remain normal or only slighUy elevated in the less acute types. The 
abdomen is normal in sice, the contractions of the rumen are weak and 
infrequent and bowel evacuations arc usually suppressed; there is 
rarely diarehca. Pain is induced by percussion or kneading with Uie 
fi«t over Uic region of tlic reticulum or the xiphoid cartilage or by pinch- 
ing the back in the dorsal region. Occasionally tliero is pain on percus- 
sion at some distance from the injury— referred pain. Wlien forced to 
move the animal usually doca so reluctantly. If a suspected case walks 
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actively and jumps freely over a gutter or a curb when 
stall, probably it is not traumaUc gastritis In some mstanc 
no pam on percussion, this may be explained by the deep location j 
the injury Infrequently, a circumscribed painful swelling app 
the left of the xiphoid cartilage, this indicates an abscess, a pr 
course of several days or weeks, and a peritonitis that is probably 


cumscnbed , cmaU 

The course depends on the degree of injury to the peritoneum 
sharp objects, such as 6 penny nails, short pieces of wire, an - 

severe symptoms at the time of the perforation But they are wa e 
in 3 or 4 days by the inflammatory reaction that leads to permane 
adhesion between the peritoneal surfaces The acute symptoms ma 
then promptly or gradually recede and result in a complete or par la 
recovery Recurrent attacks are not infrequent, often these are cause 
by a short nail that injures repeatedly The acute course is three o 
four days to a week 

After an acute attack, infection sometimes the object itself» ® j 
pass to the hver or spleen, causing abscess formation In splenic 
there is a tendency to metastasis to the joints and tendon sheaths, ® 
lungs and the hver In these cases the animal usually dies or is slaug 
tered after a few days to a few weeks 
Acute Diffuse Pcntomtis follows perforation with a long wire or 
nail, the mflammation is not walled off and soon it becomes extensii^ 
The onset is sudden and the general symptoms are marked — pulse ob 
to 100, breathing 50 to 60, and temperature 1D4® to 105° On percus- 
sion, or kneading, abdominal pain is severe Treadmg movements witn 
the hind feet, grunting and other signs of acute pain may be present- 
Death occurs in from ten to fourteen days In explanation of a course 
of ten to fourteen days in acute diffuse traumatic peritonitis, Df 
Gibbons has expressed the view that dunng the first few days a 
protective exudate forms in the region of the perforation, and that 
Vrhen this finally breaks down the course is only one or two days 

Chrome Pentomtis — This vanes widely from a circumscribed scar 
or abscess ^hich causes no symptoms, to extensive adhesions of the 
pentoneum which cause emaciation, thus it may be circumscribed or 
diffuse It ma> develop from acute inflammation or be chronic from the 
begmniDg There may be a history of unthnftiness dating from ad- 
V anced pregnancy, from an attack of ' indigestion,” or from a previous 
traumatic gastritis Poor condition, stiffness, debility, and recurrent atr 
tacks are about the only general symptoms In one case there was 
chrome bloat due to extensive adhesions of the rumen A second suffered 
from an acute attack of traumatic gastritis and at parturition one j aar 
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later suffered from apparent metritis. Douching caused distress and 
dyspnea, and an autopsy revealed adhesions involvmg ^ 
abdominal and thoracic organs. It is this chrome form 
up in association with other diseases, as metritis, mastitis, and mdi 

gestion, thus bringing about a confusing complication. 

■ Pericarditis.-Fully half of the well-defined perforations of the 
reUcurm extend through the diaphragm to the adjacent pencard.um 
The usual condition is a fistula uniting the two cavities. s s« 
rounded by a connective tissue cord, often by abscesses, and usu^ly 
it contains the foreign body. The general symptoms ° ; 

pression and loss of condition are marked. The mucous “■^“bmnes are 
pale, and recumbency is the rule. The temperature may be norma , tat 
Lally it is raised-102» to 104<> F. Compared with ^ 

temperature is higher in pericarditis; it may even go to 105 or lUb 
To obtain an accurate record of the temperature in 
it must be taken daily for several days; this reveals the 
variation. There may be a terminal subnormal temperature. Character 
Utio symptoms are found on examinarion of the 
heart rate is between 70 and 120; in over 60 per cent of 
100 or more. Pain on percussion can nearly always be demonsteated 
when the animal is able to stand and have the front leg 
so that percussion can be applied directly over the ear . i 
marked in the acute form. When the lesions have deve ope ^a > 

the pericardium has become thickened, and the sac ^ 

pmn on percussion is less severe. Percussion may reveal ^ 

heart sound is usually modified. It may be splashmg (liqui n^ 

(fibrin and liquid) , diminished or absent (fibrin) , or increased in direct 
injury to the heart. Occasionally the sound on auscultation is most 
marked on the right side. DUtension of the jugular vein and edemateus 
aweUings in the region of the throat, neck or sternum are seen in teis 
disease only in pericarditU and as a rule during the terminal wcefc I he 
moat useful diagnostic signs are modified heart sounds, rapid heart rate, 
pain on percussion, and an increased area of dullness. The condition is 
practically always fatal, and the course is from two to three days to 
a month or more. Extensive pericarditis may develop without attracting 
the attention of the owner. 

Pleuritis may constitute the chief lesion. The course is from two to 
six months. There is a gradual loss in condition combined with digestive 
and respiratory symptoms whidi vary according to the location and 
extent of the changes — pleuritis, pulmonary abscess, bronchopneu- 
monia. The temperature rarely goes above 103°. RespiraUons may 
increase. Emaciation becomes extreme and the animal is usually 
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slaughtered The respiratory symptoms are charactensixe A large 
abscess m the lungs or pleural cavity gives dullness that is complete 
and sharply defined Percussion over the chest is painful Usually 
there is a chronic bronchopneumonia causing a variety of moist rSles 
Cough is constant, it is frequent, painful, suppressed and easily induced 
Pulmonary Emphysema infrequently occurs from perforation of the 
lung Air escapes beneath the pleura, peritoneum, and under the skin, 
causing death from suffocation m from one to three days The dominant 
symptom is subcutaneous emphysema extending over the entire body 
Breathing is labored 
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lowing punctui*e of a uterus affected with acute metritis, death in less 
than a week is the rule; if involution of the uterus is complete, the 
uterus may be punctured without causing obvious reaction. Peritonitis 
following parturition sometimes closely resembles traumatic peritonitis 
or pericarditis. In general, any sickness at the time of parturition 
should be regarded as primarily an affection of the uterus until proved 
to be otherwise. Occasionally a chronic traumatic peritonitis flares up 
at this time; it may be suspected when involution of the uterus takes 
place, and yet the cow continues to be sick. In tuberculous peritonitis, 
a rectal examination will usually reveal marked enlargement and in- 
duration of the oviducts. Tuberculosis of the pleura and of the peri- 
cardium may cause physical symptoms practically identical with those 
caused by foreign bodies that penetrate the chest wall. 

Necrobacillosis of the liver may extend to the peritoneum, causing 
symptoms similar to those of traumatic gastritis. It is more prevalent 
in two-year-olds; the temperature is higher and more constant, 104® to 
106° F.; jaundice may occur if the liver lesions are diffuse, but 
usually they are circumscribed; there may be pain on percussion over 
the liver; and the lungs contain necrotic foci that may induce respira- 
tory symptoms. Habitual recumbency is not observed. Death occurs 
within not more than two weeks after physical symptoms appear. 

Multiple abscess of the liver has been diagnosed as traumatic gas- 
tritis. In one of these the cow showed progressive loss in condition and 
habitually stood with the front legs crossed during the preceding six 
months. 

The seasonal occurrence often serves as a useful guide. While trau- 
matic gastritis is not frequent in the summer months, we have rarely 
met with a case of primary indigestion in a cow on native pasture. Ex- 
ceptions are observed when the cows are ffrst turned into a luxuriant 
growth, and when coarse indigestible weeds and other roughage are 
grazed after a shortage of grass, » 

In the case of thrombosis around the auriculoventricular valves of 
the heart, seen chiefly in the right heart, the symptoms and course 
closely resemble those of traumatic pericarditis. The rate of the beat 
is high, but there arc no abnormal sounds with the possible exception 
of a slight swish. 

Chronic painful conditions of the joints have been mistaken for 
traumatic gastritis. The gradual loss in condition, the frequent shifting 
of position because of pain, and the tendency to remain down are the 
leading symptoms. Consider bilateral gonitis, and fractures, sprains, or 
injuries involving the pelvis, the pelvic ligaments, or the lumbar and 
sacral vertebrae. 

Chronic bowel catarrh may closely resemble chronic circumscribed 
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loss m condiUon, an subject to recurrent diarrhea, it is 

over the abdomen ^ eencral m affections involving the abo- 

rru“— i'-i-"— 

IS less marked ,a»rorlenstic changes in the urine, and enlarged 

Pjjelonephn^ow-haracte^^^^^ 

"“S 0/ I c resembles acuU traumatic gas«is, and fol- 

lowlTrupture there is collapse «.th a pulse well above 100 



fif lUi — Advanced Irauraatic pencaiditis Is ol« arched back, 
tucked up abdomen, and painlul attitude 


Acetonemia may present aymploms similar to those of ^ 

gastntis m its occurrence shortly after parturition, loss of appetit® a 
condition, and soreness on palpation Differentiation may be made y 
the positive Ross test in acetonemia, but the Ross test may also ® 
positive in traumatic gastntis 

An fiiaminafion of the blood may show a marked increase in ^ 
ncutrophiles, in association with any extensive purulent condition ^ 
one case of traumatic gastntis, for example, the neutrophilcs were b 
per cent m contrast with a normal of 10 to 30 per cent When a blood 
smear is normal, one needs to hesitate before making a diagnosis o 
traumatic gastntis, on loss m condition, mappetance, aud soreness on 
percussion 

Treatment— As prcviousI> stated, pericarditis and acute diffuse 
pcntoniUs terminate fatally within a few dn>8 As a rule, diffuse 
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chronic peritonitis is incurable, though it is not immediately fatal. 
This leaves circumscribed peritonitis as the only condition that may be 
relieved by means of treatment. When traumatic gastritis is suspected, 
one should avoid the use of laxatives that may irritate the digestive 
system and weaken the patient, such as magnesium sulfate, barium, 
tartar emetic, etc. Autopsy and abattoir reports show that circum- 
scribed healed traumatic peritomtis is very common in dairy cows. 
Thus in borderline cases, where the distinction between primary in- 
digestion and traumatic gastritis is not clear, and the general condition 
is not seriously disturbed, expectant treatment may be followed with 
safety. Relief may follow the use of a raised platform at an elevation of 
8-10 inches under the front feet. This method has been widely recom- 
mended, but when recovery follows its use the diagnosis may sometimes 
be questioned. Because of the use of twine instead of wire for baling 
hay and straw, and the use of electric fences instead of permanent wire 
fences, there has been a decrease in tlie frequency of traumatic gastritis. 
But when the symptoms persist and the general condition and milk pro- 
duction remain poor, operative removal is indicated. 

Operative removal of foreign bodies was recommended by Obich' 
in 1863. His method of operating on the standing animal was very 
similar to that m use today, Wenger* has reported that Obich’s opera- 
tion was performed by various practitioners and the results were not 
satisfactory. Failure was attributed to the selection of patients in 
which the disease was too far advanced. From their own experience, 
they conclude that early positive diagnosis is very difficult, and that 
the owners of animals are opposed to an operation. The effect of eleva- 
tion of the Iront end of the cow by means of s slanting platform has 
been reported by Kolb;* this position is supposed to cause the sharp 
object to fall into the cavity of the reticulum. Another method has 
been described by Schbberl;* the cow is placed on its back and the 
abdomen just posterior to the sternum and on the left side, is kneaded 
with the foot. The method described by Schbberl has not proved to be 
generally effective. Elevation of the front end of the cow on a slanting 
platform is widely used, and it is claimed by Riiegg® to be the most 
important therapeutic measure. The front end of the platform sliould 
be not less tlian 8 inches high, and to prevent slipping narrow wood 
cleats or pieces of old rubber hose may be nailed crosswise over 
sacking; on a dirt floor the inclined surface may be built of Uiis mate- 
rial. Reports on the efficiency of this method indicate tliat improvement 
may be only temporary. 

OperaUve treatment for the relief of traumatic iniuriea has been 
reporUd in the United States by Bosshart,* and Bardwell.* Bosshart 
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reported 19 recoveries m 25 operated cases Bardwell reported 9 re- 
coveries from 12 operations performed during the period April 22 to 
July 14, 1927 Of the three that died, one was regarded as a case of 
incurable pericarditis before the operation was performed, the second 
proved to have diffuse pcntomtis, as suggested by tlie symptoms (pulse 
100, temperature 104 6*), the third was affected with degeneration 
of Uie liver, apparently of traumatic origin Dr Gibbons* has 
reported 29 recoveries m 43 operated cases m a period of five years, 
m the ambulatory clinic of the New York State Veterinary College 
In a number of instances, we have done the operation when it was 
previously apparent that the disease had progressed beyond any 
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of diffuse peritonitis, pulse of 80 or more and temperature of 104° or 
higher, an immediate operation is indicated. If the temperature and 
pulse arc high, it is better to administer mineral oil and stimulants 
for two or three days, or until the acute symptoms recede, before pro- 
ceeding with an operation. If traumatic gastritis is only suspected, or 
highly probable, one may place the animal on an inclined platform and 
await developments. 

This operation is now being performed with increasing frequency. It 
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not W1 mto the opereUve wound (Fig 12) A rubber sheet “‘‘“'•'ed to a 
metal embroidery hoop is used to protect the edges of the wound from 



FiEure 13 



F sure U 


contammataon while the cootenta of the rumen are being removed 
trig 13) The ring IS turned in a vertical direction and passed through 
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(Apoplexy, 


OVEREATING IN LAMBS 

Enterotoxemm, IndtflMlwn, Gastroenteritis, Food 
Intoxication, “Pulpy Kidney ) 


Definition— Entcrotoxemia m lambs is an acute fatal entenU m 
hiEhly fed animals caused by Clostndmm welchn . 

Slogu-From Colorado. Nctesom and Thorp« have reported that 
loss in the feed lots of Colorado th^ all other cjb« 
combined The mortality sometimes reaches 5 to 10 per ce t 
flock and tew recover The practice of lambing down f 
fields of com, barley, or peas has been found to be especially tarm 
An increasing prevalence in Colorado has been due to increased fc^ mg 
of concentrates, such as com or barley, m order to shorten the tattcnmg 
penod The feeding period has been cut from 5 months to 90 days, an 
the difference between a fattening and a killing ration is very slign 
Neither alfalfa nor oats alone will cause trouble The lambs appear 
thnve well for a period of two weeks to a month when the disease ap- 
pears By this time the leaves from the gram plants and grass from 
the fence rows have been consumed leaving mostly gram as 
Should high wind blow down the stalks, making more gram available, 
large losses m lambs are usually encoimtered the next morning The 
cause IS attributed to overeating combined with absorption of toJOM 
of Clostndium welchii Type D from the small intestines * That such 
toxins are responsible for deaths in suckling lambs ( pulpy kidney dis 
ease* ) has been proved by the protective action of Clostridium welchih 
antitoxin The disease is occasional m pastured adults Pulpy kidney 
disease m lambs, and the isolation of Cl welchn Type D, were first re- 
ported in the United States by Boughton and Hardy* m 1936 
The contents of the small mtestmes from lambs dead of overeating 
are usually toxic for rabbits, guinea pigs, mice, rats, and lambs when 


given subcutaneously or mtravcnously The disease has not been pro- 
duced cxpenmentally by oral feeding of the toxic material 

Morbid Anatomy — Decomposition is rapid and if the autopsy is 
performed three to four hours after death the kidneys are extremely 
soft (pulpy) There is a hemorrhagic enteritis of the small intestme 
which may be associated with hemorrhagic gastritis of the abomasum 
As described by Miller,* the mtcstmal wall is covered with large sub- 
serous hemorrhages, and care should be taken to differentiate between 
these and the small petechial hemorrhages of hemorrhagic septicemia 
There may be subcutaneous, intermuscular, and endocardial hemor- 
rhages. The pericardial sac contains straw-colored serum In peracute 
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cases there may be no postmortem changes. The “pulpy kidney” and 
the friable liver spotted with tawny colored areas 2 to 4 cm. in diameter, 
best seen when the animal is autopsied three to four hours after death, 
are considered by Boughton and Hardy® to be “almost pathognomonic.” 
Emphasis is placed on distension of the aliihentary tract, especially the 
ileum and the abomasum. 

Symptoms.— The attack is sudden with orthotonus, staggering, con- 
vulsions, and immediate death, as from apoplexy, or a Iamb may be 
found dead in the morning. More often the course is over a few hours, 
with orthotonus, walking in circles, and pressing forward. In acute 
cases the urine contains from 2 to 6 per cent sugar. In less acute attacks 
there are vomiting, diarrhea, inappetence, and loss of condition, with 
recovery or death after several days. There may be paralysis with 
inability to rise for several weeks. Nervous symptoms, hemorrhages on 
autopsy, and sugar in the urine have not been reported m lambs af- 
fected with enterotoxemia in Australia There is no known remedy. 

On the subject of control Boughton® writes that “Immunization by 
injection of a whole culture bacterin (really an anaculture and a tox- 
oid) at the beginning of the feeding period is sound practice. Immuniza- 
tion of the nursing lamb at about one week can be accomplished by the 
same procedure but is not economically feasible except in small Bocks 
and in valuable breeding ewes and rams. Immunization of the ewe 
about the end of the breeding season in the fall (October or November) 
followed by tlie injection of a 'booster' dose at tagging time (about j 
month before lambing), is being practiced. The antibodies from th 
mother are passed into the milk and the nursing lamb may be protectee 
through the danger period. 

“In feedlot lambs, starvation for 24 to 48 hours will stop an outbreak 
In nursing Iambs penning with dams causes an abrupt stop when th< 
lambs should be released in a different pasture. After recovery feed haj 
sparingly but no grain and return gradually to full feed.” 

Muth’ reports that while treatment with antiserum is apparently th< 
most satisfactory method of controlling unsuspected outbreaks of en 
croloxemia in lambs 3 or 4 weeks of age, that method is expensive anc 
the immunity is short; in feed-lot Iambs, the use of an alum precipi- 
tated toxoid appeared to be a promising method of reducing losses 
Buddie writes from New Zealand that “the double vaccination of the ew< 
with Cl vitlchii Type D anaculture has been shown in extensive field 
trials to be a reliable practical and economical method of control and 
is now widely practiced in the Dominion.” 

The use of sulfur in the feed, one fourth ounce per day for hand fed 
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control by herd management are described by Newsom 
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INDIGESTION IN EQUINES 

There are three chief forms of mdigestjon m equmes: 1, Acute 
Gastric Dilatation , 2, Intestinal Indigestion with Stasis and Tympany i 
and 3, Impaction of the Colon and Cecum 

Definition. — ^The chief charactcnstics of indigestion m equmes are 
food stasis associated with impaction, fermentation or putrefaction o 
the alimentary contents, deranged peristalsis and secretion, spasmodic 
antractions of the muscular walls (cohe) , as well as various degrees 
f intoxication and catarrh While pnmary indigestion is a functional 
;i3order, it may terminate m inflammatory and other organic changes 
hmilar functional changes occumng secondary to enteritis, intestinal 
ibstruction and other organic diseases should not be termed indigestion 
The great majority of cases are caused by faulty food or improper 
feeding 

The disease has been described under a variety of names according 
to some prominent symptom, cause, or condition, thus we have spas- 
modic colic, engorgement colic, flatulent colic, catarrhal intestinal colic, 
etc That an exact classification is difficult is suggested by a report 
from Behren,* that 44 per cent of the colic affections in the Berlm 
clinic are Impactions of the small mtesUnes, and a report from Marek,* 
that 35 per cent of the colics at Budapest are catarrhal intestinal colic 
In the classification of indigestion there are two mam groups, m one 
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the location and character of the disease may be recognized by a 
physical examination, in the other they may not. Conditions that may 
be recognized are gastric dilatation, impaction — chiefly in the cecum 
and colon, and tympany. There remains a group, including about 50 per 
cent of all colic cases, m which an exact anatomical diagnosis is not 
possible; they are mild indigestions in which the nature and location 
of the derangement are obscure. 

It is probable that in most cases the initial disturbance is in the 
stomach, since the first effect of overeating is here. In all acute dietetic 
forms having a sudden onset, one may consider that it is dilated even in 
the absence of distinct gastric symptoms. Experience shows that often 
it is not possible to limit the diagnosis to some particular section of the 
alimentary tract. For example, recently threshed buckwheat straw 
causes severe indigestion with tympany that involves the stomach, the 
small intestines, and the colon, while overeating on commeal may lead 
to gastric impaction only. A knowledge of the cause, therefore, is of 
first importance to a complete understanding of the disease. 

Etiology . — Dietetic Errors are the chief cause. Foremost is a change 
of food, as from oats to com, from old grain or roughage to new, and 
from good to poor quality of rations. 

Overeating is responsible for the more serious types of dilatation of 
the stomach and intestines. This occurs when animals break loose in 
the night and eat unknown quantities of heavy grain, such as commeal, 
barley, buckwheat, oats, or newly threshed grain. In the harvest field 
and when tied beside mows, horses obtain new hay, grain, or other 
roughage to which they are not accustomed. A similar accident fol- 
lows access to fields of green clover, oats, and other luxuriant crops. 
Stasis occurs when the bowel is overdistended with gas or food. It some- 
times occurs that the morning of the day when the horse is to be ^ven 
hard work it receives an additional grain ration, causing the indigestion 
and colic which develop after a few hours. 

Indigestible and damaged food are often fatal. In addition to atony 
and stasis, putrefaction and intoxication are marked, and gastro- 
enteritis may also develop. Horses are less tolerant than bovines to 
damaged food, such as mouldy silage and hay, filthy bedding, straw 
and hay picked from the manure in the yard, frozen roots, garbage, 
soy beans, heated oats or other grains, fibrous grass or swamp bay, 
buckwheat straw, sorghum, and many others. 

iTTcgvlar work or standing idle on a full diet is a common history, 
as frequent os a change of food. 

Fatigue . — In the spring months, ^cen horses changed abruptly to 
increased feed and heavy work are subject to acute indigestions. The 
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Fig. 15. — ^IndigesUoD. (Courts^ of W. J. Gibbons.) 


the year. Wall has shown that colic increases with stormy weather. 
Fatigue and hunger combined with an all-day exposure are often fo ■ 
lowed by sickness after the evening meal. Increased temperature an 
humidity are to a lesser degree followed by colic. In the fall homes- 
obtain fermentable foods, in winter fibrous roughage that leads to mi" 
paction, and in cold seasons frosted roots and grass. Among farm 
horses indigestion is rather uniformly distributed throughout the year 
with an increase in the months of May to August, the period of 
active work- There are relatively more impactions of the colon an 
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cecum m the months of November to April, while gastric dilatation 
appears to be more prevalent from April to October. In the months of 
May to August there is a distinct increase in the less severe forms 
which are diagnosed only as indigestion. 

Idiosyncrasy. — ^There is an occasional horse that cannot eat heavy 
grain, such as commeal, without suffering from frequent acute attacks 
of colic. In others rapid greedy eating is a cause. 

FavXty mastication from defective teeth may lead to habitual in- 
digestion. 

Morbid Anatomy. — ^The mortality from indigestion among horses 
treated in our clinic has been about 7 per cent, of which slightly more 
than one half died of gastric rupture. The others had impactions of the 
cecum, colon, or small colon, usually with rupture; the most frequent 
location being in the right dorsal colon. In antemortem gastric rupture 
the tear in the serosa exceeds in length that of the muscular wall and 
mucous membrane, and the margins of the serosa are hemorrhagic 
(Fig. 22). In impactions of the terminal portion of the ileum one finds 
large amounts of fiuid in the stomach and small intestines, a compara- 
tively empty colon and cecum, and a hard impacted mass just anterior 
to the ileocecal valve. There may be enteritis and exudation of serum 
into the peritoneal cavity. 

Symptoms,— In all, there ia a history of pain (colic) manifested by 
restlessness, pawing, and sweating. The onset is usually sudden; it may 
be directly after eating, when there has been a change of food or an 
overfeeding; or in the latter part of the forenoon or afternoon, when 
it may be due to fatigue; or gradual and at any time when the colon is 
impacted with straw or similar substance. The history often reveals the 
cause. In severe types the animal rolls and throws itself in a reckless 
manner as if delirious from pain. Unnatural attitudes may be assumed 
-dog-sitting position, sternal position with the fore Umbs advanced 
and the body slightly raised; these suggest a dilated stomach. When 
enteritis, peritonitis, or rupture develop the animal moves cautiously. 
Stretching occurs in impaction of the colon. 

When the trouble is located anterior to the cecum, pain tends to be 
continuous and severe; when confined to the colon it ia often intcr- 
miltent. Redness of the conjunctival mucosa is an index to the degree 
of intorication; in mild forms* the color ia normal, but in severe and 
fatal types congestion is marked. An icteric palpebral or scleral mucosa 
is present in about 15 per cent of cases of impaction of the colon. Often 
it ia present in acute affections of the stomach and small intestines. In 
both, it ia due to catarrh of the duodenum. The pulse and respiration 
are accelerated in proportion to the severity of the attack. The tem- 
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small intestines me involved, the course is en the colon 

twentv-four hours the termination is usually apparent When t 

I Acute Gastnc Dilaution (Acute Gastrectasis ) Pnmary g 
dilatauon is usually the result of overloadmg i,„„t 

heavy indigestible food, though it may result from stas« “ . 

overioading Gastric dilataUon is also secondary to 
tion, Buch aa stenosis of the pyloric onace, torsion, or peritonea 


Often the owner reporta a distinct change of food, accidental a 
to a field of gram or a gram bm, or that the horse has stood , 

one or two days with no reduction in the food, or has been put ^ d 
work directly afUr feeding In most cases the onset is sudden wu 
a short Ume after eating The pam is severe and continuous The ane - 
tion may Urminate in one or two hours m recovery, it may end i 
death in from twelve to twenty-four hours from dilatation or 
or m convalescence that requires two or three days for a complete 


return to normal . 

The general symptoms are marked depression, head earned nearly 
to the floor, profuse sweating, anxious expression, lying on the sternum 
with the front feel extended and raismg the body at each paroxysm, 
dog-sitting position, red conjunctival mucosa, and fetid breath The 
cxlremiUea are cool The animal may dislike to move, and on being 
forced to walk travels with a stiff cautious gait At first the horse may 
throw itself down m a reckless manner and roll and kick violently 
After a time it stands quietly or lies down slowly and with care The 
pulse IS from 70 to 120, small, soft and partly imperceptible, a rate of 
100 IS a grave sign The breathing is shallow and fast — 30 to 50, and 
the temperature is from 100® to 103® F , though shortly before death it 
usually becomes subnormal 

The direct evidence of dilatation is retching, eructation, or vomiting 
^\ave-hkc movements pass up and down the esophagus, this is caused 
by partial eructation of gas that passes nearly to the pharynx and then 
returns When vomiting occurs the stomach contents are discharged m 
small amounts through the nostnU, the ejecta emits a sour odor, and 
food particles slicking to the nose are evidence that the animal has been 
vomiting. Passage of the stomach tube may release a reddish sour 
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liquid, but if the contents are heavy, as in commeal impaction, nothing 
is returned. Rectal examination may cause straining. 

The abdomen is bloated slightly or is normal in size; this depends 
on the kind of food — fermentable or dry. The peristalsis is variable; 
when sounds are present they are irregular and abnormal in quality; 
with improvement peristalsis is increased. On rectal examination a 
change in the position of the spleen is sometimes found; it may be 
located near the pelvis instead of beneath the posterior border of the 
costal arch. Often the duodenum is found to be distended where it 
crosses the median plane behind the trunk of the great mesentery op- 
posite the last rib; this is the usual condition when the food is ferment- 
able — fruit, frozen vegetables, green roughage. 

In gastric rupture the animal stands quietly with the head down, 
bathed in cold sweat, and trembling. The conjunctival mucosa is highly 
congested, the pulse above 100 and imperceptible, and the temperature 
subnormal. Peristalsis is entirely absent Through the rectum one may 
recognize collapsed intestines occupying the lower part of the ab- 
dominal cavity, while the serosa may be roughened by food particles 
that have escaped from the stomach. A rectal examination may cause 
pain. 

In some cases the overloading is not au^cient to cause distinctive 
symptoms, and in rare cases these are absent when the dilatation is 
severe. One should consider the history, the manner of onset, and the 
exclusion of other types. 

Chronic dilatation (gastrectasis) occurs in old animals, where it 
gives rise to habitual colic that develops when the animal is at work. 
There are tympany and suppressed peristalsis, vomiting, and expulsion 
of gas and fetid thin fluid through the stomach tube. Dyspnea with 
heave-like breathing are brought on by exercise. Regurgitation con- 
tinues even after the severe pressure has been relieved with a stomach 
tube. On rectal examination the stomach is found to be enlarged and 
the spleen Is back nearly as far as the brim of the pubis. The prognosis 
18 not good, since such animals are worthless for ordinary work. 

11. Intestinal Indigestion with Stasis and Tympany (Catarrhal 
Intestinal Colic; Spasmodic Colic; Flatulent Colic). — This group in- 
cludes 70 to 80 per cent of all acute indigestions. The course is brief 
and generally speaking the symptoms are nuld. The condition is rarely 
fatal, and in such instances one may find enteritis. 

The history includes most of the causes of indigestion, such as irregu- 
lar work, change of food, overfeeding, accidental access to feed, eating 
bedding, spoiled food, frosted roughage or pasture, fatigue, old age, 
defective teetb, and habitual colic. Regard for the kind and quantity of 
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food may be the chief means of makiDg a diagnosis. Thus “PPf“- 
clover, alfalfa, and access to gram fields induce a gastromtcstm 
gestion with tympany and acute catarrh, as well as a 
peristalsis. Exposure to storm and fatigue, on 

lowed by stasis, depressed penstalsis, and more indefinite symp - 
The onset is about equally divided between those that are 
sick m the morning, are taken sick while at work, ? 

after work. In general, it may be inferred that an onset direcUy al 
eating is the result of gastric dilataUon; this is still more probanie ii 
there has been a change of food, a period of idleness, accidental acce^ 
to food, or feeding of indigestible material. The effect of hard wor 
directly after the stomach is filled is to delay digestion and evacua- 
tion, and in these cases the onset may not occur until two or three 


hours after eatmg. . 

The general symptoms are often mild, the attitude reflecting 
degree of pain. The pain is usually intermittent, so that the animal has 
spells of rising and lying down, strainmg as if to unnate, stamping, 
looking at the flanks, and general restlessness As a rule the conjunctival 
mucosae are normal, though icterus is present m a few when it indicates 
a catarrh of the small intestines Congestion of the conjunctival mucosa 
is slight or marked according to the gravity of the case. In about W 
per cent of the cases the pulse rate is between 40 and 65. A rate of 80 
or more commonly occurs in tympany. The rate of breathing corre- 
sponds with the pulse; m a senes of seventy, it was 16 to 20 in 54; 
30 to 36 in 12; and 40 to 50 in 3 The higher rates were in cases of 
tympany. In a senes of 200, the temperature was in the mneties in 16.5 
per cent, the hundreds in 30 per cent, the hundred-and-ones m 34 per 
cent, the hundred-and-twos in 14 per cent, and the hundred-and-threes 
in 5 5 per cent. Temperatures of 103 and above occur chiefly in impac- 
tions of the large intestines, and to a lesser degree m gastric dilatation. 
In either of these conditions the temperature is usually normal, but it 
may be subnormal. The abdomen is distended in about 10 per cent. 
The penstalsis is usually active; it may be explosive, irregular, or show 
a marked increase (borborygmus) ; it may be suppressed, especially m 
old animals, and m stasis. 

Bowel evacuations are variable— normal, flatus, firm, purging soft 
watery feces, slight, absent, mucus~covered, sour, or fetid. 

In and tympany oj the smaU intestines the onset is sudden and 
the course brief. On rectal examination the distended loops may be 
recognized m the region of the left flank, but in the absence of gaseous 
distension the mtestmal loops may not be felt. In Wall's* series of 
824 autopsies following colic, 3 per cent were impactions of the small 
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intestines. While tympanitic conditions of this segment may be recog- 
nized, impactions are rarely diagnosed. Autopsies have shown that 
food accumulation tends to occur in the terminal portion of the ileum. 
This may possibly be found as a firm cylindrical swelling where the 
ileum passes towards the base of the cecum at the right of the vertebral 
column near the transverse plane of the posterior end of the left kidney. 
Impaction also occurs in the duodenum, which may be found firmly dis- 
tended directly behind the trunk of the great mesentery. Accumulations 
of dry residue are rare in the small intestine because of the liquid char- 
acter of its contents. Fincher^ has described a case of impaction 
of the ileum observed in our Ambulatory Clinic. A firm mass was 
located in the terminal portion of the ileum; this caused death within 
twenty-four hours when a postmortem diagnosis was made. The 
symptoms were severe and persistent pain, intense congestion of the 
mucous membranes, occasional dog-sitting position, absence ol 
persistalsis, and a negative rectal examination. In impaction of the 
terminal portion of the ileum, as described by Harvey,® death occurred 
after a course of about twenty-four hours. The symptoms were severe 
pain, complete absence of peristalsis and slight bloat. Rectal examina- 
tion caused straining, and colls of distended small bowel were palpated. 
Hudson* writes that he has had about thirty cases of impaction of the 
terminal portion of tlie ileum in a period of three years, that it is the 
most common cause of death in his practice, and that it is caused by 
feeding “oat-straw chop, wheat chaff, or rye straw. The chop is usually 
cut very short, the knives often being set to a quarter of an inch. . . . 
There is usually a large quantity of fiuid in the stomach and small 
intestines, riglit up to the obstruction, but it cannot pass it. . , . The 
symptoms arc not very definite,” 

Siam and tympany of the large intestines are marked by an increase 
in the size of the abdomen. On recta! examination one may find the 
pelvis so filled with tympanitic bowels that the arm is advanced will) 
difiiculty. The left segment of the colon may occupy a large part of 
the left half of the abdomen. Tympany of the cecum may be recognized 
in the right flank. The bowels contain a pultaccous mass that on evacu- 
ation is covered with mucus. Often the mesocolon is found to be tense. 
In combined overloading and tympany of the cccum and colon, one 
may at first suspect displacement because of severe general symptoms, 
congested mucous membranes, absence of peristalsis, and persistent 
tympany. After the first twenty-four hours, however, it is usually 
possible to exclude acute obstxucUon since the condition of the patient 
does not become hopeless. 

m. Impaction of the Colon and Cecum is an accumulation of dry 
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residue m the large or small colon, less often m the 

rr srrs’.£.:i, s- - 

tribute About 50 per cent of the cases occurred in the months 

October to January ,„»„tv.four 

In one third, the symptoms had been present less then J 
hours at the time of the first call Others had shoum ; 

days, partial anorexia from one to three days, whUe some b=>d 
sick from three to five days and even longer Those with a course 
week or more usually prove to have an impaction of the cecim, 
terminal segment of the colon, and the symptoms are “mewhat inK 
mittent When an owner reports that a horse has been sick with c 
for one or two days it nearly always proves to be an impacUon oi 


The attitude indicates less pam than in other forms, the colic 
intermittent, but there are wide variations When duo to eating ve^ 
fibrous roughage the onset is gradual and the pams are at first ro 
and infrequent Impactions due to eating recently threshed straw, o 
the other hand, have a more sudden onset and the pam is contmuous 
This intermittent colic m combination with irregular persistalsis sug- 
gests a so called spasmodic colic, there is a secondary catarrh of the 
small intestines In about 10 per cent of cases of impaction of the colon 
the horse stands m a stretched out position, as if to urinate Tenesmus 
13 somewhat less frequent . 

The initial symptoms may resemble those of a mild indigestion o 
the small intestines such as intermittent colic and irregular peristalsis 
Recovery seems to occur, but on the following day the symptoms re- 
appear m a more severe form Occasionally the bowel evacuations de- 
crease while the appetite remains unchanged By the end of twenty- 
four to forty eight hours the signs of indigestion are distmct Inquiry 
m regard to the diet nearly always reveals a fibrous roughage — “straw 
colic ” The animal is up and down but the actions are not violent. 
The mucous membranes may be ictenc from the secondary catarrh of 
the duodenum, m the relatively few severe forms, they are congested 
The pulse, respiration and temperature are often normal The pulse 
exceeds 80 m not more than 10 per cent With few exceptions a tempera- 
ture of 103® F or higher is found m the fatal types, but a high tempera- 
ture does not preclude recovery 

The penetalsis is suppressed, though in the beginning the sounds may 
be irregular or mcreased on the left side over the small mtestmes 
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Explosive sounds and increased peristalsis may 

factions of the pelvic flexure. The abdomen rs usually no^a m 
size, sometimes slightly tympanitic. The evacuations ^ 

pre sed and they may be suspended. The feces are 
and “burned,” hard and sour, sticky and massed, or covered with 
mucus. In the rectum the material is nearly always 
The location of the impaction is at a place where B^Sment wi*h ^ 
large diameter is terminated by a relatively small opening. Such ^aces 
are found where the contents of the cecum pass into the colon whe e 
the second segment of the colon terminates in the third at the peW 
flexure, and Xere the fourth segment unites with the 
stomach-like dilatation, transverse colon. Impaction of t p 
flexure and the left ventral colon constitute the rectal ^“dm^ m 
great majority. The condition is easily recognized on rectal “amm 
tion. OiL the pelvic flexure is full and hard and located within the 
pelvU, where it can hardly be passed without 
Uon of the left ventral colon, the S’™ “““ '®. ^ J-ut 5 

terminus of the right dorsal colon is found to be ® 

per cent and the condition U serious. Marked jaundice and black mine 
from hemoglobinuria are associated symptbms. . ^ 

reached at arm’s length in the median plane of to 
abdomen. It is movable and the consistency is ike that of a cancre 

ment; palpation causes pain. In thin 7^, 

rccoimizo to firm movable moss through the right In old horses 

”iontltX roughage may occur at 

In such cases there is complete inappetence, but the general symptoms 
and the pain may not be especially prominent. Rectal examination 
causu stoiining, Ld death from rupture may occur at any toe. 

• si 5 a in mir exDcncQCC Icss frcQucntj on rcctnl ex** 

pactum 0 / 7 SX a firm mass in' the region of 
aminaUon, it y P ^ intermittent course of two 

tXorXre Xfa te'ndency ^o terminate in ruptoe. The bowel 
evacuations are at first diminished or absent, and diarrhea may finally 
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Prognosis —This depends largely on the cause Buckwheat straw, 
green alfalfa, and similar roughages cause serious forms In a sene 
125 cases of impaction posterior to the ileocecal valve in our 
were fatal In Wall’s® senes of 824 autopsies following colic, 16 p 
cent were impactions of the large intestines 
Treatment — In the treatment of indigestion, the chief objects are 
prevent rupture and displacement through control of the pain an 
tympany, to reestablish normal peristalsis, and to evacuate the bowe s 
General Care — A roomy well-bedded box stall or other sum ar 
provision is desirable When the attacks of pain are frequent an 
severe a person should be m constant attendance to prevent vio en 
movements and rolling, since these may cause a fatal displacemen 
of the bowel Our records show that tomion is most frequent m 6 
months when the rate of indigestion is high Violent movements niay 
be prevented by walking the horse slowly, but rapid exercise is harmfu 
Narcotics effectively control the delirious violence of pam Cblora 
hydrate 1 to 2 ounces (30 bO Gm ) is perhaps the best, dissolve m a 
pint of water and give through a stomach tube Chloral administered 
in a capsule may fail to dissolve if the stomach contents are dry It 
also an antiferment 

Dilatation of the Stomach — A stomach lube promptly relieves 
gastric dilatation from overloading if the consistency of the contents is 
not too firm A tube m common use in America is % inch in diameter 
and 13 passed through the nose m Europe, a tube of about twice this 
diameter is passed through the mouth Evacuated fluids are reddish m 
color and emit a sour penetrating odor, escape through the tube may be 
assisted by first introducing a little water More frequently the gastric 
contents do not return through the tube, if the material is a heavy 
substance, such as commeal or fibrous roughage, it affords little or 
no relief It is convenient and safe, however, for the administration of 
laxative and other drugs After a stomach tube has been passed with 
negative results m gastric tympany, it may be possible to release the 
gas by means of trocarization of the stomach The trocar is inserted m 
the 17th intercostal space at the level of the tuber coxi, and passed 
m the direction of the right elbow For the control of tympany one 
may give creolin, turpentine, or soluble pme oil 1 ounce (30 Gm ) m 
a pint of water, other useful carminatives a*-e aromatic spints of 
ammonia 1 to 2 ounces (30 60 Gra ) , ammonium carbonate 4 to 8 
urams (15 30 Gm ), capsicum, ginger, and sodium bicarbonate 1 to 2 
ounces (30 60 Gm ) Alcohol 1 to 2 ounces (30 60 cc ) in a quart of 
aaUr w rccommended by Ferguson.^ The value of alcohol for relief 
Irom the discomfort of an overloaded stomach has long been recognired 
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Salicylic acid 4 to 6 drams (15-25 Gm.) is also widely used to control 

gastric fermentation. , , 

Laxatives that soften the mass are indicated; among these are 
mineral oil 1 gaUon (4 liters), raw linseed oil 1 quart (1000 cc^h a 
4 drama (5 Gm.), or sulfate of magnesia (% to 1 lb.). These m 
combined with carminatives and antiferments. W en ere is o 
to be severe overloading, as from coarse roughage, ® . 

of mineral oil may be supplemented by a quart of raw msee ^ ' 
pound of sulfate of magnesia, or 2 drams of aloin and the mineral 
oil may be repeated at the end of 12 to 24 hours. The problem is to 
evacuate the digestive tract and to prevent rupture o le s , ,, 
intestines. In^evere gastric dilatation the immediate a i ion o 
material may be harmful. One must adjust the trea men ° 
condition and avoid a routine treatment. It may be necessary to keep 
a catheter in the stomach for one or two hours at a ime an 
trocarize the cecum. Two ounces each of alcohol an c ora 
quart of water are often beneficial. Fluid extract of nux vomica 2 to 4 
drams (8-15 cc.), or strychnine sulfate % to Vs gram (0.015-^03 
Gm.) two to three times daily are frequently given for the sbrniilan 
effect upon the digestive system. Arecoline bydrobromide A to Vi 
grain (0.015-0.03 Gm.) has been widely used m a routine manner in all 
forms of colic; it is of doubtful value in gastric dUatation since it may 
contribute to paresis and rupture of the stomach wail. ^ 

Intestinal Tympany and Stasis.— When intestinai tympany is dis- 
linct the bowels should be trocarized. This is without danger to the 
animal, if a small, sharp, clean instrument is used. The pain and ten- 
sion that suspend the physiological action are relieved. The most fre- 
quent locarion for the relief of tympany is over the cecum which is 
trocarized through the right flank. If this is not successfu the left 
flank is trocarized, releasing gas direoUy from the colon. The op^a- 
tion may be done repeatedly on both sides until tympany is relieved. 
When the ingesta is a seething mass of green roughage and gas a solu- 
tion of creolin (2 per cent) or "‘hej “uti ennent may be mteoduced 
through the canula. TrocarizaUon of distended intestinal loops may also 
bo safely done through the wall of the rectum; for this pmpose a 
16 gauge 1 Vi-inch hypodermic needle with a large hub is suitebte 
LaxaUves and carminatives arc indicated ns m gastric dilataUon. 
When dUtension is nbt too great, peristaUis may be stimulated with 
arecoline hydrobromido >/i to Vs grain (0.015-0.03 Gm.) repeated once 
or twice at half-hour intervals. In mild forms it is of doubtful value to 
administer an aloin or oUicr purge that of itself may keep the animal 
from service for two or three days; one may give a carminative. 
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half hour. , . m^mtluced as a substitute 

Lentm (2-4 ce.) subcutaneoualy has “ throueh the vagua. 

[or arecoliae. It acta directly and ‘ jferetiona and 

On the digesUve tract it S 

increased peristalsis. It slows the pulse and ““eases^^,^^ 

It is eontraindicated in weak . j jj^omniended to be 

stomach. Atropine neutralizes the effect. ™ile it is 

riven subcutaneously, one half of the dMe of 4 cc. m&y P „,jnner 

vein and the other half subcutaneously; when given ^ f 

evacuation of the bowels often follows immediately. It la n 

‘"larfs^re types, marked by fast pulse, severe 
mucosae, and suppressed pcristalsia, a strong ^ 1 ounce 

aloin or oil. Or one may give a gallon of mineral oil ® ^ -ine 

(30 00 .) each of alcohol and chloral hydrate, and J'’”'’® nt 

sulfate Vi pain (0016 Gm.). It the evacuatio^ TLwfsso ved in a 
the end of 24 or 48 hours, one may pve a pound of salU “'ss'’” j,, 

gallon of water. While it is a common practice to give 
such cases, ita value here is questionable. After the ? nn 

arecohne an increased pulse, mcreased pam, and weakness, s gg 

miury, possibly a displacement or rupture. _ 

Impaction of the colon is relieved by the use of laxative. . 
the general symptoms are not marked, administration y 

followed in ten or twelve hours with arecohne bydrobromide Yi v 
grain (0015-003 Gm.). In aged horses and in firm impaction i 
better to omit arecoline and admmister two quarts of mineraloil twi 
daily until the impacted material is softened and expelled. This m y 
require three or four days, thou^ the average impaction 
within forty-eight hours. The chief danger is from rupture o 
intestine. The secondary catarrh of the small bowel is controlled wi 
creolin 4 to 8 drams (15-30 cc.). Sodium or magnesium sulfate 
(500 Gm ) m a gallon (4 liters) of water administered throug & 
stomach tube is also useful in impaction of the colon. 

Enemas of warm water have long been used in the treatment of i®" 
paction in the horse. As commonly used, they are of doubtful value 
except in accumulations in the rectum or posterior part of the sroa 
colon. Various syringes have been devised that block the return flow o 
the water. Two or three gallons or more are introduced on the theory 
that it reaches the colon and lubricates or softens the impacted mass. 
They are of undoubted value in certain cases. One of the most fre* 
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quent seate of fatal impaction ia the terminal end of the 

colon, Bometimes extending over into the small colon; m this form 

special rectal syringe is useful. nf 

Treatment of impaction of the cecum with intravenous ^ 

Lang’s solution (30 Gm. sodium citrate 30 Gim sodium , 

50g cc. sterile water), as recommended by ^ 

Bntain, has been used. The action is to increase the ‘^.. causing th 
animal to drink large volumes of water and thus soften the impacted 
mass. The in]ection should be made slowly. It is doubtful J^is 
will replace the use of mineral oil or other laxatives m the relief 
severe impactions, but it may be a useful adjunct. ■ 

Gratzl» writes that the following treatment tor relief of impaction 
of the colon has been found effective in the Vienna clinic: liquid 
petrolatum 2 to 3 quarts (2-3 liters) , often repeated once or ““ 
14 quarts (14 liters) of warm water daily through the 
The patient also receives atropine sulfate % to 1% grains (0 045 to 

'''Fo??jie1’'orimpactiqn of the small colon, Carlisle- ^ 

the only solution ia to break the mass down by . 

hand over or under the portion of the colon containing the neass and 
float it back into, or to, the pelvis. Here the mass is m^aged against 
the rim or ffoor of the pelvis until broken into pieces. This may require 

an hour or more. , , 

Depression and weakness with impending collapse in any forin of 
indigestion may be combated with large amounU of norinal saline 
solution (2500 to 5000 cc.) in combination with 40 per cent totrose 
solution (500 cc.) and 20 per cent calicum gluconate solution (500 cc.) 
per vein. For an attack of laminitis associated with indigestion, place 
ice packs around the hoofs during the first 24 hours, and each day 
UierLfter force the animal to walk a short distance three or four tim^ 
When the season permits, a horse with lammitis should be turned 

loose in a paddock or pasture. . * • • j 

Proohylaxia.— When a horse has been exposed to ram, wind or exer- 
tion, and is hungry, he should be rubbed dry and pven not more than 
4 quarts of water; a little hay may then be fed, followed in an hour by 
4 to 5 pounds of grain* 
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CONSTIPATION 

Const, pat.on ,a defined as delay ,n the passage of the '“"‘“f y“ 
.nlestaes As a primary afIccUon .t » caused by coarse rnd,t« 
roughage Some eases arc closely related to subacute or 
diEcsUon, while others are more of the nature of acute catarr 
mg to the age and species tlicrc arc several distinct 
met with frequently in calves when the change from tnilh to rwg B 
has been too abrupt, or when the hay has been too , 

effects of fibrous material in the stomach of the >oung 
scribed m the section on diseases of the newborn Between this 
dition and constipation, or constipation alternating with 
slightly older calves, there is no distinct line The individual is 
thnfty, loses weight, grows long hair, and often has a pervertc aP 

petite Even when suitable roughage IS offered, a preference IS shown o 

coarse stalks, and filthy bedding Laxativ cs of oil afford only temporarj 
relief if the animal still has access to fauU> food The course is m 
definite Frequently nothing more definite is recognized than a ca 
that for some unknown reason, failed to thrive Unthriftmcss and oss 
in condition may lead to emaciation and result in a badly stunted am 
mal Or diarrhea may alternate with constipation and lead to dca 
from exhaustion The best remedy for calves that are still on milk, or 
that have recently been weaned, is to apply a muzzle to prevent t e 
eating of roughage, and resume a milk dieL A calf 4 to 6 weeks of 
may improve rapidly when placed on a nurse cow Laxatives, according 
to the needs, and bitters are useful This trouble may be easily pr®' 
vented by supplying a suitable quality of hay for calves A years 
supply of mix^ hay, containing some clover, and harvested m June, 
13 ideal 

A similar condition exists in yearlings and young stock, especially m 
the early winter, when they change from pasture to a diet of coarse 
overnpe and overcured hay It may be caused by the deliberate eating 
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of indigestible substances, such as shavings or buckwheat hulls used 
for bedding. An animal may even eat shavings and sawdust, as it would 
grain. The symptoms are characteristic. The animal is usually bel 
the others in size; the hair is long; the head big, and the genera ap- 
pearance poor. Constipation is marked and persistent, the feces being 
black, hard, and scanty. After the condition is well-established, it per- 
sists even after a suitable diet is provided. The treatment is to proyi e 
an abundance of water and succulent food, daily exercise, mineral oil 
in sufficient quantities to produce a laxative action, and bitters, me 
combination of Carlsbad salts, nux, and gentian, as prescribed for in- 
digestion, is useful here. Addition of molasses to the diet may result 

in improvement. . ... , 

Horses upon a fibrous diet of coarse hay or clover, especially wh 
overripe and overcured, may developed anorexia and lessened bowel 
evacuations. Impaction of the colon is suspected but a rectal examina- 
tion is negative; the animal is merely constipated. The feces are dar - 
brown, “burned,” pasty, and perhaps covered with roucus. There may 
be jaundice. The abdomen is gaunt and the peristalsis weak o’’ 
lar. A similar condition in cotes is met with less often, the 
and bowel evacuations gradually diminish, and there may ^e aceto- 
nemia. In the horse, debility from old age '•y 

tion from defective teeth, or parasitism lead to an 
and dullness; the feces are dry and brown and mixed with '“digestible 
food or mucils. In constipation in adults, discovery and removal of the 
cause, followed by a course of bitters, brings prompt improvement. 

INTESTINAL OBSTRUCTION 
Intestinal obstruction is any hindrance to tie paspge of the feces. 
It may result from displacement of the stomach mtestincs, an ob- 
struction or compression stenosis, or a stricture. No sharp line can be 
drawn between obstructions due to food residue and those arising from 
other causes; the former are described under indigestions. 

VOLVULUS 
(Torsion; Gut-Tie) 

Volvulus is an acute obstruction caused by ro^tion of a segment of 
inUatine around ita mesenteric axis, its own longitudinal or transverse 
an axis composed of another intestinal coil and ita mesentery. 
This is the most frequent form of intestinal obstruction in equincs, and 
it is infrequent in other species. Statistics indicate that in colic in the 
horse 55 per cent of the mortality and 5 per cent of the morbidity are 
due to torsion. In a scries of 715 colic affections treated in our ambula- 
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tory chnic, lors.on compn^cd G f M “ r ccnX 

a rotation of one scsment around anoUicr intotmal ■ y 

lU long mcacntory n. tl.c ...oat frequent location of the ^4 

of the colon B usually a roUtion arou..d at the 

U,e diaphrapnatie flexure Kate typea are roUt.on ™ ™ ““ ,,,4 

base of the cecu.n, even .ntoh.ng the lat^r “ ^“%ear 

ventral and dorsal colons around the cecum, k.nhing of U. 
the tip, k.nkmg of the small colon, or k.nk.ng of 
peWic flexure, and torsion of Uic utomach m bovincs, P 

Euology— /nciifleatwn absociatcd with colic Imbincd 

cause Irregular peristalsis and unequal filling of the bowel, c 
with rolling and Molcnt mo\cmentij account for tlic 
wnUr’a senes, indigeaUons are most frequent in October and ^ 
ber, and m these months arc found 40 per cent of torsions The pnro / 
disease may be a dilaUtion of Uic stomach, an impacUon o 
colon, or a digestive trouble extending over two or Uircc da> 8 tw 
have a history of habitual colic, have had free access to cold w 
when heated, or ha^ c been expo«td to one or more of Uic v anous caus 
of indigestion 

Jlfcchamcal duplaceinenls, independent of indigestion, also occ 
These are observed m hordes that struggle when cast or that ha% 
rolled over an embankment, an unracdiatc onset leaves no doubt as 
the cause It is commonl> slated that maneuvers of army horses render 
them especially susceptible to torsions 

Predisposing factors which explain its frequency m the horse are 
found in the long mesentery of the ileum, and the free portion of the 


colon - 

Morbid Anatomy — Torsion causes more or less transudation o 
reddish serum into the abdominal cavity, the amount depending on the 
length of intestme involved m Uic twist All parts distal to the com* 
pression are distended and dark, Uie wall thickened, and the contents 
stained with dark colored serum Occasionally a slight twist maj 
disentangle as the bowels are removed from the abdomen, when the 
^condition is recognized by the presence of a dark segment sharply 
deflned from the normal intestine 

Symptoms — The onset is sudden and is marked by severe and 
continuous pain Often the horse is found m the morning, covered wnth 
bruises and inclined to remain down A history of violent exercise, 
falling, or being cast is suggestive Generally speaking the immediate 
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history is variable. At first the pain may seem to be mild, but more 
often: one finds dejection, anxiety, distress, delirium, sweating, and 
violent movements. The latter may soon give way to a quiet, recum- 




often it is 99® to 102® F. A rising pulse and temperature are of grave 
significance. Trembling is frequent. 

Anorexia for food and water is complete. When the small intestin^ 
are affected, vomiting or retching may occur, and the abdomen w 
either normal in size or slightly bloated. In torsion of the colon persist- 
ent bloating is the rule. Bowel evacuations are almost entirely sup- 
pressed. Peristalsis is absent or slight; it may be limited to an occa- 
sional gurgle or tympanitic drop. Tenesmus is frequent and in our 
series it has been limited almost entirely to cases of torsion of 
small intestine. The animal usually strains when a rectal examination 
is being made. 

A rectal examination may be the only means of making a positive 
diagnosis. In torsion of the small intesUne, rectal examination in the 
upper left part of the abdomen may reveal an irregular tymp&ny* 
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or at some particular area one may locate a PaMul spot that when 
touched cauL the animal to groan and kick the b^'y- LooP of the 
small bowel may be found displaced to the rig a ove , 

' towards the cecum; a loop of small intestine may s ow i c 
sistenoy, as well as pain to the touch. Mesenteric vo vu us 
may present a tense cord-like twist of the mesentery in the repo-i of * 
leftiidney, but a tense condition of the mesentery is a so . 

mary indigestion. In torsion of the colon, tympany is usually marked, 
trocarization does not relieve the pain, and bloating soon re uriw 
terior to the pelvic brim one many find a cord-like painful mass (see 
Kg. 16A) composed of the colic vessels. A distinct P”“^ 
longitudinal bands is suggestive of torsion of the co on. i J . . 

nose displacements of the intestines by means of a rec a e 
requires much practice. Regardless of what may be e on r 
amination, a diagnosis of displacement or any other orm ° “ 
testinal obstruction should not be made unless it is ^y ‘h 

general and digestive symptoms which invanably c arac e . , 

obstructions: continuous pain, absence of peristalsis, «beence o bowe 
evacuations, intense congestion of the coniunctival mucosa, pulse fast 

and of poor quality. , .... 

The course is from eight to twenty-four hours, terminaUng n death. 
In slight torsions of the colon, the course may be prolonged to forty- 
eight hours or more. There is no cure. 

INCARCERATION 

(Strangulation) 

This is an acute obstruction tlial occurs when a loop of intestine 
passes through a natural or artificial opening in the peritoneum and is 
held there, or when the bowel is strangulated by the long stem of a 
pedunculated tumor or by other fibrous cords or bands. StatisUcs indi- 
cate that in equincs it constitutes about 1 per cent of the morbidity 
and 6 per cent of the mortality from colic; in our senes the rates are 
'about 2 per cent and 12 per cent It is not infrequent m catUe. In young 
foals the bowel may be compressed by Uic urachus; in cows, a segment 
of intesUne may be suspended over a fibrous adhesion between the 
rumen and uterus, or over other bands or cords that develop in chronic 
peritonitis. In stallions, incarceraUon in the inguinal ring, due to in- 
guinal hernia, is not rare, and this possibility should be considered when 
one is examining such an animal affected with colic. In bovincs the 
most frequent Incations are peritoneal adhesions; in equincs, peduncu- 
lated tuinom and slits through Uie mesentery and omentum are the 
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chief ceuse. A segment of s^ tTX- ^ ^ 

diaphragm. Rolling and tumblmg from cohe seem to premap 

“^s“;:ptonis.-In ecumes, the general 

toraion; mbovmes,Uke those of ‘‘“i 

.t may be possible to recode P"' 

ingumal incarceration m the horse. WiA th^e ^ P ssjble. 

uo^ from other forms of acute “‘“‘“f' ?“ “,^ter in the cow, 

The possibility of an exact anatonucal ‘*”>8°°™ ^ ^ ^ 1 , ^a 

where, m suspected obstruction, one may explore directly tnro gu 

incision in the dank or the vaginal roof. , u- relieved by an 

Treatment— Inguinal henna m the horse may .„r„tio and 

early operation; in a few hours incarcerations ,„es 

incmable. In cows, on the other hand, compression of the mte 
may be successfully relieved by means of an operation even a 
condition has existed for two or three days. 


INTUSSUSCEPTION 

(InvaguMtion) 

This is a lorm of acute intestmal obstruction caused 
scoping of a section of the bowel into a porUon 
The affected part fonns a sausage-shaped, firm, painful 
prised of three segments: an outer or enshealbing, a middle, “ 
innermost layer. It occurs chiefly in cattle, is not uncommon ms » 
and is rare in the horse. About one case a year is met '^th 
our ambulatory clinic The etiology is explained by an irregular pe 
stnlais whereby a portion under contraction slips mto and is 
lapped by a relaxed portion. Tumors of the lumen of the bowel a 
also a cause; these are ^izcd by peristaltic contracUons and dragg~ 
into the adjoimng segment. Bossbart* reports that in 36 operated cas 
he has always found some form of tumor or inflammatory growth m ® 
lumen of the affected part. In a senes of 23, 15 occurred in the mon 
from January to June, 5 were m March, and 3 in January. 

Symptoms. — ^The onset is sudden and marked by complete anore:^ 
and colic. The cow may twist the tail, tread constantly, stand stretch ^ 
out with the feet reeling behind the gutter, or re m a i n down. She u 
usually depressed, sometimes alert. After twenty-four to forty-eigb 
hours the pain recedes. The visible mucosae show little change. The ex- 
tremities are cool; chills arc frequent and often marked by quivenng 
in the flank. The pulse ranges from 90 to 100; it may be as low as 
70 or as hi^ as 130. In all of our cases the temperature has been 
normal, with the exception of one that carried 104® F. for a time but 
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soon dropped to 100°. The breathing is 18 to 30 shallow irre^l- and 
catchy. The peristalsis is entirely suppressed and “>6 abdomen is 
about normal in are in 

of the small intestine 13 often painful. The Hischaree. 

most cases entirely suppressed; one notes a ar - 1 e quantity of 
In rare cases, the patient contmnes to discharge a “f ^“5 

feUd feces. Rectal examination nearly always ^ 

circumscribed swollen gut anterior to the bnm of ‘h" m ‘'^“gas 
Oank; this may crepitate. The small mtestmes are d-a^nded w^gas. 
According to Bosshart,' the empty rectum contains a d'® ^ 

teristic cLdate in the form of a sticky, ““"'aginou substan^. 
dates that will not stretch or that retract into a “^ mass^mcb^^^^^ 
croupous enteritis. The course ol mtussuscep ion 

eight days. Hecovery is possible when relie y P affected 

even to the fourth day. Treatment consmts in resection of the affected 

part and anastomosis of the normal ends. 

Refeeencb 

l. Bosahart, J. K. Teloacoped intestines in cattle, Cornell Vet , IMO, 20, 65 
STRICTURE AND FOREIGN BODIES 
These are infrequent causes of acute and chronic 
tion due to changes in the wall (stricture), 

parasites, cysts, abscesses, and other conditions tha ei Ivmohoid 

occlude Uie iniestine. Chronic bloat caused by mass« of ymph^ 
tumors involving the forestoinachs and by papilloma of 
have been described.*-' In young calves, a 

growth at the pyloric oriBco of the abomasum (pyloric stenosis) occura 
mrely as a cause of tympany after eaUng, and it 
The larval form of Oestrus equt (bots) may occlude the pyloric onBcc 
of the stomach or the Brat few inches of the duodenum, causmg acute 
oLtac“nd mpture. Wo have had two of these cases in the month 
of Juno; the symptoms were like those of gastne dd^^P®”' 
scribed peritoneal adhesion between a small area on the small 
and the parietal peritoneum, there is a history- of fr^uenUy repented 
seveto colic. In this condiUon there U a kink in Uie small mtesUne 
which causes partial obstrucUon. Finally acute inflammation and 
swelling of Uie involved parts cause complete obstrucUon. In the fiiml 
attack the course may be from one to three days. In obstrucUon of the 
smalt inlesUne the terrolnnlion 1$ usually reached in approaiinatoly 
twenty-four hours; in circumscribed adhesion, the development of the 
olMlruclio.a b gradual and the attack may be prolonged tor (tom two 
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three days. Abscess — n 

or from irregular strangles may effected with 

equines, and a similar condition may P melanotic 

traumatic gastntis. The rectum ““Y ° "^"Tmlon led to a ventral 
tumors, abscesses, or cysts. An impacted small colon led to 

kink in the rectum, and death from „„ 3 ed by the 

Sand colic is a special form of impacUon of the It 

ingestion of large quanUties of sand while “t'ng h 
occurs chiefly among army horses led in “ ^,‘Vsand. 

line. Wright* has described a case m a mide which del ly 

Concrements (Enteroliths) are rare. Th^ are “"'“>'‘y ^ l^,ger 

terminal part of the nght dorsal colon of ^“’'P^® of hmc 

ones cause obstruction. They consist largely of the P''“P““ oU,er 
and magnesia. The etiology is attnhuted to the “S of bra ^ 
substance nch in phosphates In the museum of the New ^ 

Veterinary College is a 10-pound calculus that caused the d 
horse used in a hme quarry. Pieces of nails or other meto 
feed seem to predispose; the center or nucleus is often lormea oy 
half inch piece of nail. It is probable that the salts in the food or 
of certain localities account for the marked geographical variation 

the distribution of this dbease „afiire 

Symptoms.— These vary widely according to the seat ana na 
of the cause. Obstructions affecting the Btomach or small intestines 
either acute or become so after a few attacks of colic, as in the c 
of tumors (cancer of the small intestine) or circumscribed 
adhesions. The final symptoms resemble those of torsion, but 
course may be soroevrhat longer In pylonc stenosis in calves, the con 
tion is poor and bloating occurs after each meal, it is fatal in from ^ 
to four ^ceks In multiple abscess formation after trocarization o 
strangles in the horse, there is a gradual loss in condition. On recta ex 
amination the hand meets with obstruction and it may be impossi 8 
to recognize the usual landmarks Similar conditions occur in ca 
as a result of traumatic gastritis or perimetritis. Compression of ® 
rectum from a tumor, cyst, or abscess leads to a mild attack of co ic 
associated ■with constipation. The obstruction is recognized by mea^ 
of a rectal examinataon. In case of doubt as to the character of the 
swelling, an exploratory puncture is indicated. With the formation o 
a large cj’st which may project into the lumen of the small colon, there 
finally develops sufficient obstruction to cause colic. Since the obstruc- 
tion is not complete llie symptoms are not intense but they are 
tnt. On rectal examination the hand meeta with a circumscribed soft 
mass that may seem to be from 6 to 8 inches in diameter. On palpat 
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ing the cyst tlirough the wail of the rectum, one gets the impression that 
it is a distended mass of displaced intestine, as in a torsion or an 
incarceration, but the mild and intermittent character of the colic 
rules out the diagnosis of an acute obstruction. A definite diagnosis 
may be made by puncture of the swelling with a 16-gauge hypodermic 
needle. The contents may be collected through a small rubber tube at- 
tached to the hub of the needle. 

Sand colic is characterized by a sudden onset leading to severe and 
continued pain. The animal rolls, assumes a dog-sitting position, and 
often throws itself in a reckless manner; in this way the colon may be 
ruptured. The pulse and respiration are increased but the temperature 
is normal. The abdomen is small and peristalsis is suppressed. Bowel 
evacuations may cease or the animal may pass thin feces heavily mixed 
with sand. Lieut, Dean* reports that a sand impaction of the dia- 
phragmatic flexure commonly develops in from ten to twelve days in 
horses that have access to grain spilled on a sandy picket line, chat the 
feces may be 95 per cent sand, and that greedy animals are most sus- 
ceptible. 

The symptoms of concrement obstruction arc those of habitual se- 
vere impaction of the colon. A positive diagnosis is made by finding the 
stone in the terminal end of the right dorsal colon, but it is difiicult to 
distinguish between a firmly impacted mass of food and a concrement. 

Treatment. — In the horse, a perirectal abscess or cyst is brought to 
a termination by thorough drainage. Tumors may be successfully re- 
moved if they are not too extensive. In sand colic and obstruction from 
a concrement, administer chloral to control the pain and give large 
doses of roinerfll oil (1 gallon) ; the mortality is high. In cattle, chronic 
obstructions are so extensive that they are rarely operable. 
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Euology— In mature ammala the chief “““ “^d’i^bnipt 

,3 a faulty diet, such aa food of the caOses of m- 

change from old roughage or gra > green, ir- 

Igestion Other eauBes are 

regular nork, fatigue, old ag , t hemorrhagic Eepticemia, 

dysentery, Johne’s disease, pyelonephritis, hem P _„.scnl from 

Inimpaetionoftheceeumdia^hea may b pms^ 

the beginning Buckwheat " Feeding 

may cause diarrhea as a symptom of “‘““nM “ g ^ 

from a recently opened silo, “^production In 

outbreak of scours m cows and n drop ” J ofter the 

individual cases dysentery mny Pomi i,orscs have diarrhea 

generalreeoveryin the herd Certnin'high ly 

when worked or driven, this oeenrs in race horses and is com 

attributed to a nervous Umperament .1 .nfcations such as 

Intestmal catarrh is secenduri, to acute general nfections 
septic metritis, and is a purtml ennditwn in “ff“t mn^ 

digestive syaum Chrome diarrhea is a common symptom of j 

SIS in horses, stomaeh-worm drsease and nodular di ase m sheep-_^^^ 
aseariasis in swine and horses In a herd of dairy ' ’ jenury 

persrst m a cow for weeks from no apparent cause Sh'PPmS dJ ^ 
occurs in feedlot lambs, where rt may be associated with co 
and also combined with pneumonia j„unp«!a are 

Symptoms —Anorexia, lessened milk flow m cows, and dul . 

usually present The conjunctival mucosa may be ictenc ' 

but in most cases of primary bowel catarrh it is normal ^ 

be present, especially m calves Diarrhea is usually jj 

in mild forms confined to the small intestine it may be slig o 
sent It may alternate with constipation and the bowel evacuations 
often fetid Fermentable jood causes a diarrhea that persists y 

days Peristalsis is at first increased and loud rumbling sounds 
be heard at a distance (borborygmi) A severe type that ten 9 
develop into gastroenteritis occurs m cows after they ^^ijy 

mouldy or frozen silage or cornstalks or decomposed roots Mou 
silage from the top of a recently opened silo shortly after it has e 
filled, m the fall, seems to be especially dangerous Mouldy or 
silage taken from the lower layers in the winter or spring is usua 
harmless to cattle 

Diagnosis — It is of first importance to differentiate between * P^ 
mary catarrh and one that is secondary or partial By some the e 
catarrh is applied to indigestions, as catarrhal intestmal coho m 
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horse (Marek) , and in certain types either name may be justified. In 
its typical form, however, indigestion is more intense and painful, runs 
a shorter course, and is not associated with diarrhea. Gastroenteritis 
shows greater depression, more general disturbance, and a leas active 
peristalsis. 

Treatment. — ^Remove the cause, give rest, and provide warm dry 
quarters. When due to a faulty diet, laxatives are indicated unless 
evacuations have already occurred: liquid petrolatum 2 to 4 quarts 
(1-2 liters) when there is irritation from fermentable or decayed food. 
A laxative and a change of diet are sufficient in mild attacks, though 
it may be beneficial to follow with a short course of bitters, such as 
strychnine sulfate % to 1 grain (003-006 Gm.) orally thrice daily, or: 

R Sat Carolmi factiln $ xvi (500 Gm ) 

Genitanae 

Nucia vomicae aa 3 vm (250 Gm ) 

M. Sig. Tablespoonful (15 Gm ) thrice daily for a horse or cow. 

When evacuation has been accomplished, either by laxatives or by 
natural means, and diarrhea still persists as evidence of a continued 
irritation, intestinal antiseptics and protectives are useful; creolin 
4 to 8 drams (15-30 cc.) is especially indicated in infectious types 
(winter dysentery) ; equal parts of pine oil and creolin, two #10 cap- 
sules (40 CO.) two to three times per day,* zinc sulfocarbolate 1 to ^ 
drams (4-15 Gm.) ; salicylic acid 1 to 2 ounces (30-60 Gm.) ; tannic 
acid 2 to 8 drams (8-30 Gm.) ; or a 4 per cent solution of chlorine (60 
to 120 CO.). The following diarrhea mixture is widely used; sodium 
bicarbonate, 45% catechu, 45%; zinc phenolsulfonate, 10%. Among 
the suifonaraide derivatives, a limited use of sulfathaladine suggests 
that it is highly useful in the control of diarrhea in cows. An effective 
dose is 8-15 Gm. per 100 pounds (50 kg.) body weight daily. In irrita- 
tion of the mucosa, bismuth subnitrate 2 to 4 ounces (60-120 Gm.) 
daily is effective. In tympany and acid fermentation, antiferments are 
indicated: sodium bicarbonate 1 to 2 ounces (30-60 Gm.) ; ammonium 
carbonate 1 to 2 drams (4-8 Gm.) ; or aromatic spirits of ammonia. In 
the nervous diarrhea of race horses, Dover’s powder 4 to 8 drams (15- 
30 Gm.) is recommended. Opium ond its preparations are generally 
advised to check excessive exudation and peristalsis after evacuation. 
In selected cases opium may be of great value, but it is too expensive 
for routine use. When there is weakness after persistent diarrhea, cal- 
cium gluconate (500 cc. of a 20 per cent solution) and dextrose (500 
cc. of a 40 per cent solution) given intravenously are beneficial. 

For dysentery in lambs Forsyth* recommends sulfaquinoxalln in 
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Sea‘:rr»r ^r" rs in tL horse and 
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brancs and blood, the membranes may „t the intes- 
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tme The aymploms m cattle are those of m B 

tenesmus, and a diminished milk flow The ' the rule 

hours, the entire course m about a ifccck. and recovery 

Por treatment, Epsom salt is especially recommended 

RenasNce Cornell 

1 The coattol and treatment ol some common daenses ot tcedlol lambs, m 
Vet, 1932, 42,600 

WINTER DYSENTERY 

(Inlectwm Diarrhea o/ CattU. Vibnomc mentis o/ Calves) 
Winter dysentery is an enzootic diarrhea in stabled cattle 
in the winter and early spnng Usually it is mild and trans 
does not pass beyond the stage ol acute bowel catarrh, ™ „ 

severe The cause has been attributed by Jones and Little m 
which they named Vibno jejuni, nsp , because of lU chief n 


the jejunum nimnce of 

Etiology — -Yeterinary literature does not indicate the prev 
this disease, but it is frequent m the northeastern part ° < 

States from New England to Ohio, it has been described by ® » 

and Boyd* in the Middle Weal, and probably it has a much w 
distribution In recent reports of the Ambulatory Clinic of the 
York State Veterinary College treatment of 200 to 300 cases 
has been recorded An acute usually non»fatal type of diarrhea ^ 
appears to be spreading has been observed for a number of years 
the fall and winter m southern En^and — Rolhnson * Examina lO 
have not revealed the cause, but apparently the disease m Englan 
identical with that described by Jones and Little ^ While it 
confined to a given area, it may also have a more haphazard distri 
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tion witli no explanation of the source of infection; it may spread 
along the road from farm to farm as if carried by persons or animals; 
or the herd may come down with dysentery on about the third day 
after it is left in the care of a neighbor who comes from an infected 
stable. Occasionally an outbreak occurs after the owner has visited a 
neighbor’s sick herd, and a claim for damages from a suspected human 
carrier has been the cause of expensive litigation. 

In the reports by Jones and Little,* they describe experimental trans- 
mission of diarrhea which appears in calves three days after feres or 
intestinal contents or cultures of vibrios of diarrhea were fed by mouth. 
Cultures of vibrio were obtained from the small intestine, especially 
the jejunum, and organisms of similar morphology were found in 
preparations of mucus obtained from the feces of cows with diarrhea. 
Pure cultures were obtained when bits, of ground mucosa from the je- 
junum were first inoculated into condensation fluid of slanted agar to 
which a few drops of horse blood had been added and after reinocula- 
tion of the condensation fluid into the secondary tubes. “When auto- 
claved moist feces were inoculated with vibrios and stored in the room 
the vibrios lived for six days, but when the feces became thoroughly 
dried cultures could no longer be obtained.”* Like the vibrio of Asiatic 
cholera, survival outside the body is brief. Cultures soon die when 
dried in the air. At a temperature of 55® C., and when exposed to 0 5 
per cent phenol, vibrios die in a few minutes. They form no spores and 
the reservoir of infection between seasonal epidemics is unknown, but 
probably it is similar to that of the Asiatic cholera in man which may 
be contracted from recently recovered patients or from those who are 
in the incubative stage or from healthy carriers who may become in- 
fected and excrete the vibrios without manifesting any sign of the dis- 
ease and who may finally develop cholera. 

Attempts to reproduce winter dysentery experimentally by drenching 
cows with feces from the sick are usually negative; this may be due in 
part to the time interval between collection and administration of the 
sample. From several attempts to reproduce the disease by drenching a 
cow with feces from the sick, I have been successful only once, and in 
tills case tile infection was also transmitted from the experimental cow 
to her calf. Similar negative results have been experienced by students 
of Asiatic cholera, where negative experiments, as Koch* pointed out, 
are of little value. “We do not know all the factors that are necessary 
for tiio reproduction of the disease, and quite often tlie conditions in in- 
ilividual experimenU must bo unsuitable. 'Ihe exjieriments that nature 
provides on a largo scale are far inure convincing.” 

Symptoms.— Tlie period of incubation is short and may be estimated 
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at from three deys to e rveek The a sma^ 

diarrhea affectinB from 60 to 100 P“ ““ ^ ^„,bly aSected 

per cent of the young, but aa a ru e a® “^^^The appetite and 

On the first day it may attack only one J/denly be- 

milk Becretions are greatly diminiahed p 

come gaunt and dull The temperatare is Stem noma 

the pule IS from 65 to 70 In the " ^e ‘he The 

temperature are normal The fecea are J black and 

color IS usually brown In som^nstences the feces have bee 
the disease has been termed black scours 

days to a week and scouring usually ceas^ ,,itle atten- 

day In many herds the disease is so mild that it rece 
tion unless there is a distinct fall in the milk-flow It is rarely fata 
there is no record of a fatal case in our clime contain 

In severe attacks the feces may be tinged with blo<^ an 
clots of blood mixed with mucus Recurrent attacks have ° by 

m heavily fed cattle In the vibnomc enteritis m calves des 

Jones and LitUe* the course was usually chrome orobably 

“Immunity or increased resistance as a result of P ^ tlfe 

does not last \ery long, yet the disease does not often recur 
same herds during the same year ”« 

The dtagno 3 i 3 seldom presents any difficulty In severe type > . 

are unusual, the presence of blood m the feces may lead one to su p 
coccidiosis Coccidiosis may be recognized by finding many oocy 
the feces, but these are not always present m the feces m the bcgi 
of an attack A microscopic examination of the feces for 
establish the diagnosis, but this exaramation requires special kno 
edge of tcchmc not readily available In winter dysentery the seas 
incidence and the age of the animals attacked are unlike those o c ^ 
cidiosis with few exceptions Severe attacks of coccidiosis m sta 
cows usually cause a high mortality, while severe attacks 
dysentery arc rarely fatal It is probable that many epidemics of win 
dysentery m cows have been diagnosed as an “intestinal form of c 
orrhagic septicemia,” and it is possible that some of the epidemics o 
unknown cause in older calves arc instances of vibnonic enteritis 
pcnmcntal transmission by means of a drench containing feces ir 
the sick may identify winter dysentery In one instance a cow^mc 
down with diarrhea shortly after receiving such a drench, and c 
suckling calf contracted the disease from the dam, but such transiois 
Sion expenmente are often negative Because of its sudden developmen , 
often after the use of a new supply of grain, there is a tendency to 
attnbute winter dysentery to the “feed,” but under present roetboos 
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of milling, commercial grain mixtures are rarely the cause of disease. 

Treatment consists in the administration of creolin 4 to 8 drams (15 
to 30 cc.) or other intestinal antiseptic. Copper sulfate (30 to 120 
cc. of a 1 per cent solution according to age) is useful. And chlorine 
(120 cc. of a 4 per cent solution) is also recommended. At the begin- 
ning of an attack, when only two or three animals are affected, meas- 
ures to prevent attacks in the remainder of the herd are desirable. For 
this purpose the normal animals have been included in the treatment. 
A weak solution of hydrochloric or sulfuric acid in water sprinkled on 
the Imy has been used. Severe forms are liandled as gastroenteritis. 
Other “favorite treatments” are: two #10 capsules of equal parts pine 
oil and creolin two to three times a day; or sodium bicarbonate 45 
parts, catechu 45 parts, zinc phenosulfonate 10 parts, mix, two to three 
tablespoonfuls twice daily. The treatment of severe cases is like that 
of gasteroenteritia: antibiotics and sulfathaladine (2 Gm. daily). 
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DIARRHEA IN CALVES 

fScours; White Scours; Calf Septicemia; Gastrointestinal Catarrh; 
Enteritis) 

Diarrhea in the young includes all conditions in which there are 
frequent loose evacuations of the bowels. As described here it includes 
white scours affecting chiefly calves in the first one to three days of 
life and marked by prostration and diarrhea, or by prostration alone, 
and a high mortality. White scoura is thought to be a septicemia or 
toxemia and it is commonly termed infectious, but complete knowledge 
of ita etiology and pathology is lacking. Since it is often dilBcult to dis- 
tinguish between the scours of calf septicemia and other forms of 
• diarrhea they are combined for description. In both human and vet- 
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crmary medicine neither the frequency ™r the caue^ of 
young has been fully explained M 22 die 

Agriculture, of every 100 calv^ “ d°Ie s pSent in a large 
before they are two years old When disens P 1 „ 

group of calves the type is often multiple, the young , ^ 

fo days, suffering chiefly from diarrhea, ‘Editions m 

weeks to 3 months, pneumoma « losto^^^ 
calves are coccidicsis, navel-ill. colds, otorrhea, „i 

and death within 24 hours without showing definite sy P 
lesions— calf septicemia . , of 

Etiology— Diarrhea is exceedingly common dwmg the fir 
life and gradually diminishes with age In large ^erda eite 
severe form may affect every newborn calf over a P'™^ J 

regardless of the feeding and stable hygiene It is so com 
farms that it constitutes almost a normal condition, especially s 
the late winter and spring While white scours ” e 

serious form, other milder forms are frequent, and mdicate the p 
of conditions favorable to a serious outbreak The causes include 
ness at birth, improper feeding, sudden changes in . i, 

pens, continuous use of pens, and unknown probable infections 
may be contagious Attacks of diarrhea with deaths from ententi 
common m the summer months m calves housed in filthy pens 
exposed to swarms of flies In infections outside the intestinal » 
such as colds, otiUs, navel ill, and pneumonia, diarrhea is a ^ 

symptom In individuals from one to three months of age, a 
enteritis from no apparent cause is occasional , in such cases the eces 
may resemble those of while scours or be hemorrhagic as in coccidiosis 
Diarrhea is also a symptom of gastrointestinal parasitism, coccidiosi^ 
and winter dysentery Vibnonic enteritis m calves has been descri e 
by Jones and Little* ^Yheneve^ a calf is sick from any cause, dianhea 
IS apt to be one of the symptoms It is especially prevalent among 
calves purchased from various sources and suckled upon cows for tne 
production of veal In this group there is exposure to vanous kinds o 
infection, the housing and care are often poor, and there is little contro 
of the diet Some of the most persistent attacks of scours occur m large 
herds where all animals are kept under apparently high sanitary stand 
ards, yet losses from scours, pneumonia, navel ill, and miscellaneous 
diseases may reach from 20 to 30 per cent a year 
Infection — Studies on infection have been directed chiefly to early 
white scours in calves and to diarrhea m infante While little is known 
of the bacteriology of diarrhea m calves, most writers accept the 
theory that white scours is caused by infection, and often the circum 
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stantial evidence is convincing. While it is recognized that various 
influences, such as season, sanitation, and exposure contribute to the 
cause, great importance is attacked to the action of bacteria which 
have a normal habitat in the lower intestine, and especially Bact. coli. 
This view is supported by the reports of Jensen^ (Denmark), and the 
work of Smith and Orcutt^ m 1925. The latter observed “a great increase 
m the lowest third of the small intestine with a spreading of the 
infection towards the duodenum as the disease gains headway: under 
these conditions a general intoxication results.” Holt* refers to this 
view as applied to infants, and mentions the work of Plantenga and 
others, who have reported that filtrates of colon bacilli produce toxic 
symptoms when given by mouth, although without effect when given , 
by rectum; such toxins have been regarded as initants responsible 
for the diarrhea. The presence of toxins m bouillon filtrates of Bact. colt 
has also been reported by Smith and Little.® The colon bacillus is a 
facultative saprophyte having universal distribution. Such bacteria 
are in the stable, in the cow, and in the first swallow of milk. Newborn 
calves that fail to receive colostrum, that are overfed, or whose vitality 
is otherwise reduced are especially susceptible. According to tins view 
the colon bacillus is harmless under ordinary conditions, but it may 
become pathogenic, even causing death quickly in older calves. In 
recent years doubt has been expressed concerning the influence of the 
colon bacillus, as described by Smith and Orcutt.* But this skepticism 
is largely speculative, since there is lack of evidence in support of other 
conceptions. Whether infection in calf diarrhea is intrauterine or occurs 
after birth, has been a controversial question. But in a herd where 
diarrhea of the newborn promptly stops as soon as the dry cows arc 
removed to a pasture, the theory of intrauterine infection is difficult 
to accept. 

With advancing knowledge of viruses as a cause of disease, it has 
been suspected tliat a virus may also be a cause of diarrhea in calves, 
especially calf septicemia. This suggestion is found in a report by Light 
and Hodea,® who caused diarrhea in calves by infecting them with a 
filterable agent recovered from infants during an epidemic of diarrliea 
in hospitals in Baltimore and Washington. By various methods the 
disease was transmitted from stools, not only from infanta to calves, 
but also from one calf to another. Of 84 calves infected the mortality 
was about 13 per cent. In calves affected with diarrhea they failed to 
recover the filterable agent fuun individuals that had not been cxposcnl 
to the infant type of infection. In 1943 Baker* procured from calves 
affected with enteritis and pneumonia, by passage through mice, a 
virus that produced tlie "cliaracteristic disease” when taken back to 
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cause of drarrhea “ smmfieance of vitannn 
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A have been made by Stewart “"T' „ °ivea of cows whose 

from iiaot cob mteelron are 'daUyely h.^ m ^es °I^ 
colostrum has a low er vitamm A content *“25“ MU 
per 100 cc , and that cows’ colostrum as ”;J^;„,„/d.et 

vitamm A They also observed that “ (t„ daily feeding 

there was no increase in vitimm Am liver 

through the winter of either 3 poiinda of ^ animals 

oil (70 000 I U ) Hart* writes of vitamin A deffc en Y- 
depletion of body stores m pregnant temMes results 
m ulero or the birth of weak offspring which f«qncn‘ly ^ 
birth This may be the only symptom of the ,a lung 

range cattle The air passages may become involved, resul 
abscesses or a chronic form of pneumonia Diarrhea is no 
and m newborn calves may be confused with white scours 
The theory that lack of certain vitamins is the cause of 
calves has been reported by Phillips et al » of Wisconsin Blood pla^ 
of newborn calves was found to be normally low m vitamm A ai 
(0 05 microgram per cc ) with a return to normal (0 14) t e 
They reported immediate and dramatic effects m the trea ,g 
scours from the addition of the B complex in the presence of ad q 
vitamin A, with indications that mcoUnic acid was the effective 
ber In treated animals the feces returned to normal consisten^ 
from 12 to 24 hours and the mortality was reduced to zero 
reported, however, that nicotinic acid and vitamm A did 
diarrhea and septicemia m calves which came down and died wi 
24 to 48 hours, thus no claim was made for either prophylac c 
curative action in early white scours of the newborn In one herd w 
calf diseases were persistent I presenbed cod liver oil or shark liver 
and vitamm B complex over a period of three months to calves uri 
the first seven days of life The results were disappointing Of 54 ca vc 
which received prophylactic treatment, two thirds suffered from su 
affections as scours navel lU, pneumonia, colds, and purulent o > 
and 29 6 per cent died Of 15 diagnosed as scours there were 6 dea 
and autopsies on 3 were negative, the age was chiefly m the first wee 
from the second to the seventh day Only one died of calf septicemia 
withm the first 24 hours Of 9 diagnosed as pneumonia there were 
7 deaths at an age of about 2 months each One-third of the 54 re 
mained normal In this group there was no indication that the disease 
was prevented by feeding vitamins A and D and vitamm B compl®* 
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In a report by Norton and associates,” “The results of the tests re- 
ported show that over a three-year period feeding extra vitamins to 
newborn calves did not prevent scours nor reduce the incidence, dura- 
tion, or severity of scours.” Spielman et ah'* have shown that a normal 
prepartum diet supplemented with one million I.U. of carotene, or one 
million I.U. of vitamin A daily during the last 60 days of pregnancy 
may increase markedly the vitamin A and carotene reserves of the 
newborn calf. Similar reports have been made by Wise and associates.” 

The value of preparturienfc administration of vitamin A to cows 
where mortality in calves from “three-day scours” was high has been 
reported by Bruce.” He administered 500,000 units to cows twice weekly 
three weeks before calving, and this completely prevented the diarrhea 
in the newborn. Several unpublished reports on the value of this method 
have been made from other veterinarians in Massachusetts. 

Colostral Milk . — One of the first instincts of a healthy newborn 
calf is to take colostral milk. Smith and Little'® have shown that the 
calf receives protective antibodies in colostral milk, but does not 
receive them before birth. It has also been shown that the blood of the 
calf at birth is low in vitamin A, that colostrum is high in this vitamin, 
and that when a calf receives colostrum shortly after birth its blood 
contains a normal amount within 24 hours. It is important, therefore, 
that the calf receive this milk as early as possible after birth. The 
milk of the dam should be fed for at least three days. A change from the 
milk of the dam to the mixed milk of the herd earlier than the third to 
the fifth day may result in an attack of diarrhea. Calves of the 
Guernsey and Jersey breeds are especially susceptible to disease when 
deprived of colostrum while Holstein calves may sometimes thrive 
without it. 

The Diet . — ^Earlier writers attached importance to the feed and feed- 
ing as a cause of disease of the newborn, but in general faulty diet has 
been chiefly regarded as a cause of digestive trouble in older calves. 
A careful study of the dietetic influence in an epidemic of scours shows 
that consideration for this alone may check the disease when other 
efforts fail. A history of an epidemic often reveals that the first calf 
to die was exposed to faulty feeding. It may be difficult to convince 
an owner that the natural method of raising a calf on a cow can 
possibly be wrong, and under normal conditions it may not be. But 
the high-producing dairy cow and her progeny arc an artificial product, 
and when they are part of a large establishment their environment is far 
from natural. Overloading with milk durmg Uie first twenty-four to 
forty-eight hours may induce an indigestion in which the colon bacillus 
or other similar organisms rapidly overwhelm the calf; this may be 
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individuals are vigorous at birth and the perversion “ 
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recovery is often impossible or incomplete Unfortunately 
IS not limited to the guilty individual, for, regardless ^ 

scours among calves is contagious and once a calf begins 
associates follow suit In older calves diarrhea may be due to V 
verted appeUte as shown by preference for filthy bedding 
hay, or they may even suck the navel of another calf in an a P 
obtain unne, such calves are always unthrifty Ahins 

Temperature -Modem stable practice tends to drive 
except the cow from the stable This forces the calf to a “ . 

where it may be exposed to drafts from open doors or cold wa 
concrete or stone, such exposure is a frequent cause of pneumonia a 
dianhea ^ 

Intra-vUnne Infection — Calves may be weak or sick at the tim 
birth, and occasionally one may be bom with an inflammation o 
umbilicus In herds where the birth of such calves is frequent, 
among the newborn are heavy, for the raising of these calves is dimcu 
This condition appears to be most frequent where stenlity and breeding 
diseases are prevalent The dams of such calves are liable to hav 
retained placentae and septic metntis And the calves themselves are 
often covered at birth with yellow feces arising from fetal diarrhea 
has been suggested that nutritional deficiency may be a cause of wea - 
ness m calves from cows that are stabled throughout the >ear withou 
any run at pasture The progeny from an mdividual dam may nearly 
all die of navel-ill, a frequent observation m mares While there is Ic®® 
evidence of mtra-utenne infection or disease in cows than in mares, one 
occasionally encounters a herd where this seems to be the chief source 
of a heavy mortality m the young But even when the cause of the 
disease is apparently assoaated with some mfiuence located in the datOi 
there may be no apparent affection of the reproductive system At the 
height of a fatal epidemic of calf septicemia, for example, removal of 
the pregnant cows to quarters not previously occupied by stock may 
have no influence upon the mortality Under such circumstances, one 
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suspects that the cause resides in the dam, and tliat possibly some es- 
sential factor is missing from the colostra! milk. 

Pathology, — ^There are few published reports on the pathology of 
calf scours, but to draw from human sources one would expect to find 
fatty liver and tubular damage to the kidneys. As described by Holt,* 
observations on infants show that in diarrhea chemical pathology is of 
chief importance. Emphasis is placed on inadequate digestion, impaired 
assimilation by the intestinal epithelium, and rapid peristalsis. De- 
hydration results from an excessive loss of water and of the minerals 
Na and Cl. The loss of sodium exceeds that of chlorine, and unless there 
is a ccmpeiwatory loss of chlorine through the kidneys acidosis results. 
But often tlie urinary function is seriously impaired and little urine is 
excreted. Dehydration is not a simple water deficiency; it is a deficiency 
of water and minerals of which the extracellular fluids are composed; 
it is defined by Holt* as a reduction of the interstitial fluids of the body, 
and is usually accompanied by a reduction of the volume of the blood 
plasma. Data by Spielman** and associates indicate that in diarrhea 
there is a marked reduction in the absorption of carotene and vitamin A 
from the intestinal tract. 

Often the autopsy is negative. Yet over an extensive accumulation 
of material, one may find all degrees of acute enteritis from a diffuse 
hyperemia to an inflammation so intense that the peritoneal surface 
of the bowel is involved. 

In animals that have died after a brief course of one or two days, 
the dominant lesions are those of a septicemia or toxemia with localiza- 
tion in the digestive tract. The cadaver is emaciated. It emanates a 
fetid odor characteristic of the disease. The hind parts are usually 
smeared with feces. The body cavities contain reddish serum. The 
serosa (peritoneum, pericardium, pleura) may be normal, congested, 
or sprinkled with hemorrhages. The spleen, liver, and kidneys are 
often degenerated and the spleen may be covered with ecchymoses. In 
the digestive system the mucosa of the abomasum and small intestines 
presents various degrees of pelcchiae and ecchymoses on a wrinkled 
and dull surface; one may even find free hemorrhage into the lumen 
of the bowel. In some there is a marked exudation and a swelling of 
the mucosa as if Uie animal had ingested a caustic drug. The intestinal 
contents may be fetid and gaseous. Occasionally the bowels are light- 
colored and distended with gas. According to Smith,* white scours is 
essentially an enteritis of tlie lower intesUne, yet in different outbreaks 
the lesions may vary widely both in location and degree. The mucous 
membrane of the rectum is usually hemorrhagic and raised into longi- 
tudinal folds. When the course is prolonged a week to ten days there 
may be pyemic changes, such as omphalitis, suppurative pleuritis or 
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pentomtis, arthr.t. 5 , and catarrhal pneumonia It is ^3 

Leign substances such as hair, shavmgs, or straw m the stoachs^ 
Symptoms —In white scmrs the calf is usually normal at i 
when 18 to 72 hours old it suddenly develops a fetid watery ’ 

occasionally it is weak and scounng when bom, and such indiv 
usually die In rare instances it is prostrate at birth, unable to rise, 
within two or three hours without taking colostrum or showmg diarrnea, 
and may present on autopsy a diffuse enteritis Sometime the onset is 
gradual, dullness and anorexia being the first symptoms Blood ec 
meconium and hemorrhagic spots on the conjunctival sclera are p 
monitory signs that may precede any other symptoms In severe a 
there are weakness, dehydration, sunken eyes, rough hair, oo 
ears, cool extremities and a medium fever or a subnormal temperatur 
There may be a discharge from the eyes and nose, giving the app^r 
ance of a beginnmg cold In some instances sudden prostration leadmg 
to death in a few hours, without diarrhea, has been observed, the ca 
may be found dead m the morning with no evidence of previous sic 
ness Stiffness when walking is common The bind parts are usua y 
smeared with fetid material that removes the hair and sets up ao 
inflammation of the skin If the extremities are cool and the s o 
clammy a normal temperature has no meaning The appetite is poor 
or absent The abdomen xs gaunt and the bow el evacuations are ligh 
colored, watery, and gaseous, they may be whitish and pasty an 
infrequently no diarrhea is present The usual course is from twenty- 
four hours to two or three days, with an mcreasing prostration that 
ends m death In certain years the death rale is as high as 90 per cent 
Under prompt treatment many individuals recover Navel-ill is often 
associated with diarrhea While navel lU is often attnbuted to prenata 
infection, a thorough and prompt disinfection of the navel at birth may 
materially reduce the number of sick calves 
In older calves diarrhea may be the first and only symptom. Often 
an outbreak of diarrhea m older calves is regarded lightly because 
recovery is the rule, but after a few days several deaths may occur 
and for this reason any diarrhea should be taken seriously In severe 
tjpes the feces may be green in color due to admixture with biliverdm, 
and the appearance of greenish feces forecasts a serious disturbance 
In some cases and in certain outbreaks, m calves 4 to 6 months or more 
of age, the feces are black — ’’black scours”, the course may be as 
long as a month and termmate fatally in gastroenteritis or exhaustion 
This form may be observed in association with pneumoma and bowel 
catarrh m one animal and bowel catarrh only in another In one 
6-month old calf the entire contents of the digestive tract were black, 
and the forestoraachs contained gallons of black fluid apparently held 
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back by stenosis of the pylorus. The mucous membrane of the anterior 
part of the duodenum was thickened and wrinkled to resemble closely 
the appearance of Johne’s disease, while the rest of the digestive tract 
was apparently normal. The other occupant of the pen was of the 
same age and was affected with “black scours” for the same period, 
one month. On autopsy this animal proved to have extensive pneu- 
monia, but there was no obvious enteritis. These cases illustrate the 
widely variable postmortem changes in diarrhea in older calves. In 
another epidemic of "black scours" of unknown cause in a group of 
6-month-oId calves there was a high mortality after a course of from 
three to five days; the autopsies showed severe hemorrhagic enteritis 
in the small intestines. 

Injury from ingestion of straw or shavings takes place at an early 
age, one to three or four weeks, but the effect is lasting in the form of 
poor condition, stunted growth, long hair, and diarrhea alternating 
with constipation even on a restricted milk diet. Recovery may be 
gradual under a milk diet, but the calf is usually stunted. Autopsy 
reveals the mass of coarse material in the stomachs — ^reticulum, 
omasum, abomasum. 
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Prophylaxis —Experience has ehonn Uiat preicntuin may 
rimiplished by means of a syslcmnUc method of foiling in “ 
tion with the use of muzzles to control Uic ingestion o foreign matena 
Briefly it is as follows for a calf apparently no-nial and vig 

'"'i''t1ic cow should freshen in a clean partuntion sUll Such 
valuable in the conUnl of all acute infections incident to partumio 
On large breeding farms, and m purebred herds they are an cc 
necessity But regardless of the circumstances of birth the olup S 
should receive colostral milk at the earliest possible moment in 
practice it has been observed that if a normal calf remains vvi 
dam for twelve hours it obtains sufficient colostrum and docs not o 
too much milk The modern dairy cov. gives more milk Uian is ncedc 
by any single calf When a newborn calf with a ravenous appeuu 
becomes gorged with milk, all the circumstances for the development 
a colon septicemia are favorable — the stomach is overloaded, the m 
tcstines contain mccomum, and the digestive tract is not yet a e 
function actively 

Some authors attach importance to vvashiag and disinfection ® 
external genitals and douching the vagma previous to birtii, an 
receiving the newborn calf on a sterile sheet These precautions are 
difficult to apply, and are entirely unnecessary It is highly 
however, that an experienced attendant be present at the time of birth 
to exert traction when the presentation is normal and Uie delivery b 1^ 
because of an oversized fetus, to prevent the cow from lying with the 
rear end against the wall during expulsive efforts, to disinfect the navel 
immediately after birth, and, when necessary, to assist the newborn 
calf m obtaining the colostral milk shortly a^ler birth Prompt as- 
sistance IS often necessary to secure a live calf from a posterior 
cntation Failure to provide such assistance may result either m death 
at delivery or a weakened caU that succumbs within the first week 
Disinfect the navel by placing it m a 2 ounce wide mouthed bottle 
half filled with tincture of iodine 'Dus is best done with the calf in a 
recumbent position, the botUe can then be inverted over the region of 
the navel and pressed against the abdomen until the navel and the 
surrounding skin are thoroughly saturated Do not use the same iodine 
more than once 


2 At the end of twelve hours the calf is muzzled and all food is with- 
held for the next twenty-four hours At the end of the fastmg period the 
meconium has passed, the stomach and bowels are relatively empty, and 
the animal has not suffered any discomfort When the fastmg period 
ends at ni^t a quart of milk and a pint of hme water warmed to body 
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temperature are fed Muzzle sizes for Guernsey calves are; top di- 
ameter, 4 75 inches; bottom diameter, 3 50 inches, height, 4 25 inches 
Muzzle sizes for Holstein calves are top diameter, 5 25 inches, bottom 
diameter, 4 inches, height, 4 50 inches 
3 The regular feeding day begins on the morning of the third day, 
thirty-six hours after birth Thus a calf born in the morning would 
remam with the dam until mght and be fasted until the following night, 
when it would be fed a quart of milk and a pint of lime water A calf 










Fig ISz-^alf muzzle 


bom m the evening would remam with the dam during the night and be 
fasted from the mormng of the second to the moraing of the third day 
The amount of milk allowed on the tiiird day, the first regular feeding 
day, IS about 6 per cent of the weight of the calf, using the dam^s Tyiilk 
For the Guernsey breed, with a birth weight of 65-70 pounds, this la 
4 poimda It la preferably divided into three feedings, to each of which 
IS added a pmt of lime water, but it la not usually practical to feed 
three times a day The amount of lime water added to each feed is 
never more than one pint. A daily increase of 8 ounces of milk for the 
first three weeks will constitute a suitable addition At tlie end of the 
first week the calf may receive 8 to 12 per cent of its body weight of 



166 diseases of the digestive system 

milk daily DuniiB the first week, take the temperature before fte n»n 
feed If It IS 103“ F or more give an enema and three ^ 

petrolatum and withhold food until the temperature is normal and tn 

calf ravenously hungry , , ,, j tout on a 

Weak and undersized calves need to be fed often and k p 
decidedly restricted diet until they become strong and vigoro 
early fasting period should be omitted It is helpful to 
low milk diet with olive oil (4 ounces daily) If the newborn c 
unable to rise and suckle, it may receive 8 ounces of the dam 
three to five times dally Prompt administration of the dam a 
(60 to 100 cc subcutaneously) sometimes results in marked impr 
ment in these cases It should be given as soon as possible after biu 

In herds where the calves are commonly bom weak or sick the mo 

IS high under any circumstances, and preventive measures 
survey of the breeding and nutritional condition of the entire er 
Some dairy farmers raise calves on nuree cows, but this meth a 
not proved generally successful, since the calf may overeat an fi > ^ 
fail to remove sufficient milk for the health of the udder These ° J®®. 
tions may be overcome by assigning one calf for each 10 poun o 
milk produced daily by the cow, and under these conditions a disease 
udder may improve Calves that become unthrifty and develop scours 
after eating coarse indigestible roughage may improve rapidly when 
placed on a nurse cow 

Housing should protect calves against extreme cold, sudden changes 
in temperature, and cold drafts from open doors They should be kep 
dry, warm, and clean If the calf bam is large and the control o 
temperature is imperfect, small blankets made of heavy sacking may 
be used , these are either sewed or tied to fit the body closely and are 
worn for about two weeks A suitable temperature m calf bams is 
45 to 55® F Individual pens may be desirable for the first few days, 
but small tightly boarded pens are difficult to ventilate and they pre- 
dispose to unthriftinesB and pneumonia after the first two weeks 
Where muzzles are used, the dangers from mingling are greatly re- 
duced, and calves thrive when kept muzzled and on a milk diet for 
the first thirty days 

Losses from white scours may be reduced by allowing the cows to 
freshen, at pasture or m open fields, and excluding the calf from the 
bam for at least ten days Newborn calves may be protected against 
fatal epidemics by removal of the cows before freshemng to quarters 
not previously occupied by live stock, or even to a neighbor’s stable, 
but m such cases persons who have worked on the infected premises 
must not enter the new quarters 
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CALF FEEDING RECORD 

Dtreclions —Disinfect the naval at birth Leave the newborn calf with ita dam 
/or twelve hours and see that it receives colostral tnilk shortly alter hirth At the 
end of twelve hours, apply a muzzle and fast the calf for twenty four hours if it 
IS not weak At the end of twenty-four hours, begin tho regular feeding ration, 
feedmg twice daily (pmts or pounds) as follows 

note everything ABNORMAL 

1 2 1 DAMS MILK 

2 2 I DAMS MILK 

3 2 1 DAMS MILK 

4 3 1 DAMS MILK 

5 3 1 DAMS MIUC 

6 3 1 

7 3 1 

8 3 1 

9 3 1 

10 3 I 

11 4 1 

12 4 1 

13 4 1 

14 4 1 

15 4 1 

16 4 1 

17 4 1 

18 4 1 

19 4 1 

20 4 1 

21 6 1 

22 5 1 

23 5 1 

24 5 1 

25 6 1 

28 5 1 

27 5 1 

28 5 t 

29 5 1 

30 S 1 

31 5 1 BEGIN TO FEED HAY AND GRAIN 

32 4 1 1 

33 4 1 1 

34 3 1 2 

35 3 1 2 

36 2 13 

37 2 1 3 

38 1 14 

39 I 14 

1 5 


40 
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It IS obvious that not all ot these directions are suitable for averaee 
conditions, butivhero lothses among valuable animals are licavy, 
measures may be necesssarj The schedule on this page 
be helpful where many calves are being raised A record o 
animal is kept The amounts are adjusted for the Guernsey r 
Records of this kind will dcraonslrate wheUier or not there is 3 
relation between unthriftincsa in calves, and sterility and abor on 
such individuals at maturity , 

Open Pens— After the usual methods of prevention have been ou- 
served, diarrhea may still persist in combination with a raisce 
group of other affections Under such circumstances the cause may 
found to reside m some obscure fault in housing or nutrition In rega 
to housing the risk of continuous operation of maternity stalls an ca 
bams, especially in large units, has long been rfcognizcd And there is 
evidence that continuous operation of small units or calf pens may re 
suit in an accumulation of obscure unfavorable conditions which may 
not be controlled by cleanUness and frequent disinfection This is a 
frequent observation in human maternity hospitals where the precise 
cause may also be elusive On a number of farms marked improvcmcn 
has followed the housing ot newborn calves m pens or sheds open o*' 
side, preferably the south, combined with feeding on nurse cows The 
calves are rationed at the rate of 10 pounds of milk per day for Gucro* 
scys or Jerseys , thus a cow producing 20 pounds would nurse two calv es 
In order to obtain the essential colostrum the calf is allowed to suckle 
its dam for three dajs, when it is removed to a well bedded nurse cow 
pen, even m zero weather, where it remains until 4 months old While 
this method does not prevent white scours which commonly appears on 
the second or third day, calves raised under this system are more vigor- 
ous and apparently more resistant to disease than pail-fed animals, and 
they are remarkably free from respiratory affections After weaning the 
habit of sucking other calves is rarely observed Cows that do not 
qualify for the milking line because of appearance, lameness, defective 
udders, etc , may be used as nurse cows While there may be objection 
to the use of milk from cows with diseased udders, experimental calves 
raised on mastitis milk have been free from mastitis at the time of 
calving 

In conclusion, one seems justified in the opinion that a condition so 
prevalent as diarrhea in calves is due to a wide variety of causes, and 
that the calf it«tU harbois the elements, either in the form of infection 
or nutritional weakness that make for a narrow margin between health 
and disease Belief that Uie gastromtesUnal tract is an important 
portal of entry of infection is supported by the remarkable curative 
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to the digestive system, and the fact virus 

sheds, diarrhea may continue to be widely prevalent without respira 
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were protected They advrso 4 gran« da.ly m two equal <1"^ 
three or four days beBiuamg between 0 and 12 ^ Udall” 

suggest an increase m dosage and frequency m „„ 

usS 8 Gm daily for the first two days by iGm daW^^^ 

the third and fourth days, in two divided doses, a ‘o'® ^ , u„jer 

first dose is given as early as convenient after birth, in th p 
observation there has been a disUncl decrease m «>“ ““to »1 
of early scours It is possible that even one 4-gram bolet at bum ® J 
be an adequate prophylacUo dosage Sulfatlialldine is c 
administered in 4-gram bolcta or Vi-ounce capsules with a Va 

Antibiotics —Among the antibiotics which may act as 
against diarrhea and calf septicemia m calves are streptomycin t 
solve 1 Gm m 8 cc of water, give one half orally and one hal 
cutaneously) , soluble penicillin 2 million units, plus streptomyci 
Gm , subcutaneously , terraroycm, one capsule orally containing 
mg as soon as possible after birth, aureom>cin, 5 mg per 
weight per vein (reported to be a specific in otorrhea in calves) 
in herds where calf septicemia is acUvo and affecting nearly every ne 
bom calf, the routine use of either sulfonamides or antibiotics is n 
indicated . 

Treatment — SuUathahdine In white scours (calf septicemia) 
has to deal with dehydration, entcntis and intoxication (toxemia) 
mild forms there may be symptoms of diarrhea only, with recovciy 
after a few hours, but in severe attacks only vigorous treatment at t e 
onset is effective On the theory that enteric infection with cohform 
orgamsms is the cause, emphasis has been placed upon the use of so 
called intestinal antiseptics, and more recently on the bacteriostatic 
action of sulfathalidme In the selection of sulfonamides, precaution 
should be taken to avoid damage to the kidneys which may already b® 
impaired from the diarrhea The effect of either diarrhea or sul- 
fonamide intoxication is to suppress the normal functions of the kid- 
neys, and consequently a "therapeutic" dose of a sulfa compound 
capable of entering the circulation may do harm The "therapeutic 
dose of such sulfonamides has been estimated at about 1 gram per 
pound of body weight — 6 5 grams per 100 pounds One cannot foretell, 
however, what fraction may be deposited m the form of crystals m the 
kidneys, where it may cause crystalluna, hematuria, and uremia Since 
sulfonamides capable of entenng the circulation have become house- 
hold remedies it is probable that unrecognized cases of poisoning occur 
In the treatment of diarrhea it is dwirable that the action of the sulfa 
preparation be limited to the alimentary tract, that it possess active 
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bacteriostatic action, and a wide range of dosage. Ail of these require- 
ments are met by sulfathalidine. While a therapeutic- dose of from 6 to 
12 grams per 100 pounds of body weight for a period of from 3 to 5 
days has been generally recommended, observations on the treatment 
of many cases indicate that in severe attacks increasing dosage yields 
corresponding benefit. In an attack without general symptoms a mini- 
mum dose brings prompt results; there is improvement within one or 
two days. Higher efficiency may be attained when the routine dosage 
is set at 30 grams daily in two divided doses. In severe and sudden 
attacks prompt and massive dosage may be required; thus very sick 
animals less than one week of age have recovered under daily dosage of 
60 grams given in four divided doses. Where this drug has been used 
freely there has been a marked reduction in the mortality. Such strik- 
ing and prompt results from an agent that acta entirely within the 
alimentary tract suggests that diarrhea in calves is an enteral infection 
as reported by Jensen® in 1892 and by Smith and Orcutt* in 1925. 

Antibiotics, as recommended under prophylaxis, are apparently 
equally effective in the treatment of calf septicemia. These include 
especially those which are active against gram-negative infections: 
streptomycin, terramyoin, aureomycin, and Chloromycetin (500 mg. 
orally 2-3 times daily). 
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when they ere overloaded w.Ui mrlk or contam 
Ohve 0.1 2 to 4 ounces (60 120 cc ) combined with bismuth subn.tr t 
(20 Gm ) three times daily is usuaUy effecUve In older calves 2 to a 
months, castor oil 2 to 4 ounces (60-120 cc ) may be indicated when 
there is evidence of decomposing intestinal contents as shown by t 
fluid feces and possibly bloat In delicate young calves olive oil 
mineral oil is superior to castor oil After the bowels are ri o 
excessive load of irntatmg material, attention should be given 
sensitive mucosa For this purpose bismuth subnitrate (Gm ° , 
twice daily) is excellent Stimulants and carminatives are indicate^ 
from the beginning aromatic spirits of ammonia 4 drams (16 cc ) 

12 ounces (360 cc ) of soda water every four hours, soda water con- 
sists of I ounce (30 Gm ) bicarbonate of soda to 1 pint (500 cc ) o 
water Other useful stimulants are strychnine sulfate 1/30 grain 
(0 0022 Gm ) twice daily, or camphorated oil 5 to 20 cc once or twice 
daily The following, or a similar mixture, is often used in simp e 
diarrhea in calves 


Tiocture of opium camphorated 

Pepsia 

Salol 

Bismuth aahcylate 
Spmts wiQtersreea 
Water qa 


6 muiims (0370 cc ) 

1 grains (0359 1 

2 grains (0 130 Gm ) 
8 grams (0318 Gm) 
10 minims (0316 cc ) 

1 ounce (30X100 cc) 


Return to the normal diet needs to be gradual It is important to 
consider the nutritional requirements, but there is danger of a relapse 
from an overfeed The mmimum amount of nourishment is represented 
m barley or linseed meal water, made by pouring 3 parts of boiling 
water over 1 part of the ground gram Stir, cool, and give 8 to 16 
ounces every 3 to 4 hours UsuaUy the calf is able to take a half piol" 
of heated or boiled milk three to four times a day at intervals of three 
to four hours If the animal can take this amount, the milk may soon 
be increased to 4 to 6 per cent of the body weight Calves that arc 
undersixed, or that have lost through sickness until they weigh no more 
at the end of a month than they did at birth, should be fed according 
to weight rather than age 

To check mild forma of scours in older calves the following i® 
beneficial 


U SpinU UDiDon arum 3 m (90 cc ) 

^ ^ Gapsici 3 , (30 cc ) 

MS* TablespocnfuJ id I2 oua(.«« of »oda vkuler every 2 to 4 hour* 

Older calves wiUi perverted appeUte may be placed in individual pens 
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with no bedding; if they are not too old a return to milk may be 
beneficial. In severe “black scours” in older calves there may be failure 
to improve under any of numerous methods of treatment. Sulfathalidine 
is often highly effective in the treatment of diarrhea in older calves. 
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TRANSMISSIBLE GASTROENTERITIS IN BABY PIGS 
Definition -Transmissible gastroenteritis m baby pigs is nn acute 
rapidly fatal diarrhea in newborn pigs caused by a alterable vims 
speciho cause was identihed in 1946 by Doyle and Hutchings of t'u - 
due University, Indiana, who reported that for several years they 
observed sporadic outbreaks of fatal diarrhea and vomiting , 

pigs with less frequent diarrhea and recovery m older animals ^ 
they do not regard it as the most important form of baby pig mortal! y, 
they believe it is increasing, and this description is compiled from 
reports , 

Etiology —On affected farms the presence of the disease is irregular 
As in “baby pig” disease in general, and in affections of the newborn m 
other species, the malady is intensified by the use of a large central ma 
temity unit Thus in one instance only 90 of 390 pigs survived, the age 
at death ranging from two days to a week Apparently it spreads from 
baby pigs and sows to shoata, yet it may be found in shoats on farms 
where there are no baby pigs In expenmental transmission it was o 
served that the disease developed promptly m baby pigs following con- 
tact exposure in pens or by putting portions of the gastromtestmal trac 
in the mouths of healthy pigs The onset appeared within 24 hours after 
exposure with a mortality of 95 per cent within five days After feeding 
0 6 per cent of filtrate the mortality was 50 per cent Bactena-free fil 
tratfis from the gastrointestinal tract and other tissues of infected pigs 
were mfective m pigs from 1 to 9 days old when introduced tiirough 
vanous channels m dilutions as high as 1 1000 Hog cholera serum 
afforded no protection In one severe outbreak purchased sows from a 
local sales bam were thought to be the cause 

Pathology — With few exceptions gastritis and enteritis with en 
gorgement of the mesentery are present. Often the mucous membrane 
presents a deep cherry red color that is visible through the peritoneal 
surface The kidneys are degenerated The most constant finding is an 
abundant intestinal fluid which may be whitish, yellowish, or greenish 
m color 


Symptoms — ‘ During the past several years we have observed 
sporadic outbreaks of the disease characterized by vomiting, diarrhea, 
dehydration, rapid loss of weight and high death loss m 2-7 days m 
young pigs In older swine, diarrhea, vomitmg, and loss of appetite are 
the most characteristic symptoms The most consistent symptom m 
older swine is diarrhea Recovery m older swine is rather prompt and 
the mortality is low ”* 

The blood cell studies of affected pigs showed 49 per cent increase 
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in leucocytes on the fourth day after exposure. . . . The neutrophils 
■were increased by 21 per cent and lymphocytes decreased by 28 per 
cent.”® The death rate decreases as tlie animals get older. Sulfa- 
methazin and streptomycin were ineffective. 
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GASTROENTERITIS 

Deffnition. — A severe acute inflammation of the stomach and small 
intestines, lesa often the colon and cecum, characterized by conges- 
tion and hemorrhage of the mucosa as well as by various degrees of 
toxemia. The symptoms are prostration, frequent shallow breathing, 
and watery fetid feces rich in mucus or mixed with blood. The term 
includes both gastritis and enteritis for both are usually present, and 
often a clinical differentiation is impossible. The condition may be pri- 
mary or secondary, partial or terminal. The following clinical types 
may be recognized: (I) Primary dietetic. (11) Infectious. (HI) Toxic, 
as from metallic poisons (lead, arsenic). (IV) Parasitic. (V) Traumatic. 

Occasionally a cow which dies suddenly, or that is found dead in tlie 
morning, may on autopsy show nothing except enteritis,’ this may be 
limited to the colon or involve the entire gastrointestinal tract. As 
an example, a cow ate normally and gave 40 lbs. of milk at 6:00 p.m., 
and was found dead three hours later; on autopsy the terminal section 
of the colon was dark colored for a distance of 20 feet, no other lesion 
could be found, and the cause was not determined. 

Dietetic Gastroenteritis 

Etiology.— -This is a primary form that may result from indigestion, 
acute gastrointestinal catarrh, or proceed from the onset as a severe 
inflammation. The seasonal occurrence is tliat of indigestion; in cows 
it is exceptional from June to September. It occurs after eating spoiled 
food, such as grass that has been repeatedly frozen, heated freshly cut 
grass, corn, or silage, and recently cut heated mouldy silage. In bo- 
vincs it is the usual fatal termination of neglected indigestion and gas- 
trointestinal catarrh. The young of all species, especially calves and 
pigs, are often attacked. Predisposing causes are found in exposure 
to moisture and filtli. The remark that “calves will not thrive unless 
Uieir feet are kept dry,” implies affection of the digestive tract. 
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OF THE DIGESTIVE SYSTEM 


A rapidly fatal form occurs m ammaU that rccme 'j Jj 

uater, and rest during shipment,’ and are then allowed too much 
and water on arrival at their destination Horses and mules tha 
been fattened rapidly in pens previous to shipment are especi y P 
disposed to gastroenteritis in transit In horses and mules ‘ ^ 

it IS important to observe the regulatloa that animals shall e 

for feeding, \Yatermg, and rest at the end of each 28-hour 
they receive their solid food, hay and rest at least one to wo 
before they are watered, and that before they are alloYied m the pe , 
troughs are drained and the remains of previous feedings are 
from the racks The minimum allowance of 10 pounds 
day 13 not sufficient Two to three bales of hay per car should e sc 
tered along the rvall for the horses to eat m transit This ^yP® 
been observed m army horses and attributed to poisomng or an r 
because of the rapidly fatal course and the numbers affecte ^ 
teriological investigation by Graham* of such outbreaks ® , 

that Salmonella'^entenlidis obtained from dead animals proved la 
to experimental mules fasted and subjected to conditions inducing 
fatigue, and that experimental animals not fatigued by fasting 
susceptible to such infection 

In sheep, it has been observed that a sudden change from short paS" 
ture to a full diet of alfalfa and gram has been followed by peracu 
fatal enteritis — see overeating m Iambs, p 124 Infection is doubtless 
active in all dietetic gastroenteritis, but the primary cause is often 
some irritant m the food Saprophytic bacteria may cause fermentation 
m food or intestinal contents, and the chemical products of such fe^" 
mentation may act as the immediate cause of the inflammation 

Morbid Anatomy — In enteritis aMociated with transportation m 
horses the chief changes are in the digestive tract The bowels are dis- 
tended ^ith gas The contents of the stomach and intestines consist of a 
varying amount of liquid and practically no food, there are few con- 
ditions which leave the digestive tract so completely empty In most 
cases there is a diffuse hemorrhagic enteritis affecting the greater part 
of the mucosa, but in some the hemorrhage is circumscribed The liver, 
kidneys and spleen may be normal or degenerated, often the kidnejs 
are badly degenerated Intermuscular hemorrhage is frequently found 
in the large skeletal muscles of the neck and gluteal regions 
On postmortem examination of sporadic cases of enteritis in mature 
animals one finds extensive hemorrhagic inflammation of cither the 
small or large intestines, or both, in some, the stomach is also hem- 
orrhagic 

Symptoms ^Tlic onset is variable, «lepending somewhat on the aS® 
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aud the cause. In the mature, dietetic irregularities leading to bowel 
catarrh and more serious inflammations have a history of one to three 
days of dullness, anorexia, and green, black, fetid or bloody feces. In 
severe inflammation, the onset is often painful and sudden, soon leading 
to rigors and collapse; this type is suggestive of a toxic or infectious 
origin. 

The attitude often is recumbent, the animal may rise promptly, but 
appear weak — an unfavorable sign. Dullness is common to all. Grind- 
ing the teeth, delirium, convulsions, and orthotonus are terminal symp- 
toms, In cows, the back may be arched as in acute vaginitis. Moderate 
or severe pain is constantly present; in bovines it is manifested by 
cautious stiff movements, reluctance to walk, an expiratory grunt, or 
carrying the tail slightly to one side. Horses show intermittent colic. 
The expression is anxious or staring. 

The eye is often sunken and the conjunctival mucosa pale or icteric, 
though it may be congested in gastritis. Marked congestion and icterus 
are taore frequent in equinea. A serous or mucous discharge from the 
eyes and nose, as well as swelling of the lids, is an occasional septicemic 
symptom .in cows. Emaciation proceeds rapidly, and Anally, in fatal 
cases, the skin becomes doughy and remains in folds when raised. 

Fever, as recorded per rectum, is rarely present, except that horses 
may have a high temperature at first; it is normal within a few hours 
and subnormal one or two days before death. There are depression, 
anorexia except for water, cool extremities, often chills, and fast pulse 
and breathing. The ptdse is 75-SO or more. At 24-hour periods the fre- 
quency may vary widely, falling from 80 down to 60. When a drop in 
the pulse is accompanied by other favorable signs it indicates improve- 
ment, but taken alone it may bo deceptive. This tendency of the pulse 
rate to slow down in fatal gastroenteritis is also observed in peritonitis. 
The quality of the pulse (size, strength, hardness) and rhythm are 
abnormal. The rate is higher in horses than in cattle. A rising pulse 
combined with a falling temperature is a bad sign; it indicates circu- 
latory failure. The rate oj breathing in cows is from 20-40, in severe 
attacks even 60; it is always shallow and ser\’e3 as a useful prognostic 
sign. In horses it may be slow, for example, pulse 108, respirations 7, 
icmpejaturo 102fl° F. forty-eight hours before death. 

Digestive System . — With few exceptions, anorexia is complete. Par- 
tial appeUtc may reuiain when the stomach is not affected, wlulo horses 
often manifest great thirst. In tlic less rapidly fatal fonns foo<l may bo 
nibblwi occasionally, Tho mouth is clammy, cool, often fetid, and froth 
may collect between U»c lips. A gaunt abdomen is frwiucnt la 
com, Ujc movemenu of the niincn and intestines arc weak, and Uicre 
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niay b. complete poralyeis In horeen '““i f 

bo^gm.) ace often heard Soreoesa " 7 — wall m 

affected organs is common Because of the te 

horses pam on palpation is usually not 'Ute m 

nature of the disease and the character evaluations are 

the maionty In cows mucus is often abundant, 

thin to watery discharged involuntarily, green, bla , „pear, 

and fetid In deep inflammation of the colon, clots of b 

m severe inflammation of the small mtestiues ^e fore 

amounts of gelatmous mucus A hemorrhage '“^/^^en, and 

stomachs and colon may be associated with a se ^„u mtestine 

dark, nearly normal feces may be evacuated when the 
IS only slightly mflamed Retarded evacuation « due in pa P ^ 

BIS of the digestive tract, m part to toxemia The character 
depends on the degree of inflammaUon, and the quantity up ^ 

gree of paralysis In gastroenteritm m ^''“““^°”^“orse 3 the 

pasty, gray or yellow, fetid, and often mixed with gas , ,j, 

feces are brown, fetid, semifluid or watery, gaseous, and passea 
tenesmus or involuntarily „„.ral may 

In horses and mules that sicken in transit, from one to sevma 
be affected They may sicken in the car or not unUl forty-eign 
after unloading The records show that the anunals reach 
mg station m good condition, but when the tnp is continued lor 
thirty SIX to forty-eight hours and they are again fed, g 

rested, cases begin to appear At first there are mappetence, u ^ 
and congestion or jaundice of the conjunctival sclera These synip 
are soon followed by weakness, pendulous Ups, and colic 
ture may be normal or as high aa 105® F The pulse and 
are rapid The bowel evacuations are copious, watery, and e 
Tenesmus is marked and may be extreme after the bowels are co 
pletely empty Ulceration of the oral mucosa and lammitis are r 
quent. The course is from eight to twelve hours 
Course and Prognosis — ^la two to four days after the ^ 

well established the patient is usually better or beyond recovery 
mortality is high, fatal forms lasting about a week, violent atta 
may lead to death m three days, while less intense forms last for w 
weeks In 4- to 6 months old caUes a subacute ententis may persist or 
a month or more 

Diagnosis — Gastroententis is diagnosed by Ihe general sympto®^* 
tenderness over the abdomen in cows, and the character of the feces 
Acute catarrh is often associated with acute mdigestion and roergo* 
imperceptibly mto deeper inAf tnimations, it is not aiwa >8 possible 
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therefore, to make a restrieted pathological diagnosis. In 8“^°' 

enteritis may be associated with pcritonite: differentiaUon is based 
olonsideration of the etiology, the absence of ^ 

and Uie pain which is greater in peritonitis. Metntrs '''‘dmg to seps's 
and diarrhea is suspected by the parturient condition, and ““y ^ J 
firmed by a vaginal examination if the fetus has been eximlled. In/ec 
tious diseases show a higher temperature, affect more individuals, an 

occur in animals eating wholesome food. tn 

Treatment-The problem in treating /“'"bioenteritis is to 

remove irritating material from the bowel, control fermen a lo , P 
the mucosa, and combat intoxication. Treatment needs to be started 
early in order to anticipate and prevent complications. Laxatives 
most advantageous in the beginning; after the bowel has been emptied 
by purging, their value is questionable. Equal parts of mmera 
and castor oil 1 to 2 pints (500-1000 cc.) ”8 J": 

dividual requirements, or mineral oil 1 to 2 quarts (1 to 2 btos) every 
• twelve to twenty-four hours are suitable for larp I 

tioTL may be controlled with intestinal antiseptics, o w ic 
to 8 drams (15-30 cc.) is excellent, or one may P 5 “'’"be antacids, 
such as lime water, bicarbonate of soda, or aroma lo spi 
monia 4 to 8 drains (15-30 cc.). As a protective, sPbotote 

3 to 4 ounces (90-120 Gm.) in 1000 cc. of 
recommended in severe irritation in cows. Tannic aci 
daily is widely used as an astringent and protective. Mineral oil 1 to 
2 quarts (1-2 liters) daily, also protects the mucosa and ^ 

absorbs debris. Whatever fluid is selected may be pven ttougb the 
stomach tube. Sulfathalidine is indicated, and it may b, combined 
streptomycin (2-6 Gm.) per 100 lb. body weight in two div ded doses. 

Prevention and control of weakness, due to resorption of toxic prod- 
ucts and loss of water, is highly important. Marked weakness and col- 
lapse with increased frequency of breathing and puke and a falling 
temperature arc forerunners of a fatal 

strictlv ouiet and. in cold weather, warmly clothed. Nourish with 
watc% oatmeal, barley, or linseed; this is made by stirring 1 part of 
the meal with 3 or 4 parts of boUing water and decanting the liquid 
Such mucilaginous drinks, one or two quarts at a time at intervals of 
about three hours, are useful. Weakness is combatt^ with stimulants, 
such as camphorated oil 1 to 2 ounces (30-60 cc.) injected into the pec- 
toral muscles; caffeine sodium benzoate 2 to 4 drams (8 to 15 Gm.) 
subcutaneously; intravenous injections of normal saline solution, or 
slow prolonged enemas of normal saline; and blood transfusion. Dex- 
trose (500 to 1000 cc. of a 40 per cent solution) intravenously has won 
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fovor m o variety of eeptio condiUona, of irh.ch gastroenteritis is an 
example Beeause of ita eafleme, black coffee la also useful 
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Infectious Oastroententis 

Euology -Infectious gastroenteritis, and enteritis 
following conditions (a) As a partial eand.lum ^ 
rhagic septicemia, hog cholera, influenza, swmc erj p » mastiti9» 
Eimdat acute infections (b) Secondary to septic “f “ „„d 

traumatic gaslntis-rarely, intestinal obstructions, 
toao conditions in general (c) Primary m white scoure 
Eschmchia colt, coccidiosis, infectious enteritis in swine t 
cfioleraesuis— Blester and Murray)," winter dysentery . 

forms that reveal the cause of pniuary mfection An ouio 
paratyphoid dysentery, involting over 80,000 lambs, with 
2,000, has been described by Newsom and Cross* An organis 
paratyphoid group was isolated, and the disease was repro u 
penmentally m normal lambs Fasting was shown to be gre 

predisposing cause In the primary group may also be mclu e 
lonna of winter dysentery m cows, and enzootic and sporadic a 
of enteritis that are apparently infecUous but yield no 
organism Enteritis in sheep m the Yellowstone Valley cause ^ 
protozoan parasite Globidmjn gdruthi has been described by 
and Tunnichff * Frequent examples are epidemics of scours m 
from one to six months old Obscure enteritis may theoretica y 
attributed to intestinal bacteria that act when the resistance is 
or to pathogenic bactena that enter m the food or water ^ 
haustion from forced marches, long distance races, and transpor a 
13 sometimes followed by a rapidly fatal hemorrhagic type that c 
resembles the acute general mfeclions Attacks following transpo 
tion are usually the result of faulty feeding, watering, and rest 
Symptoms — ^These vary according to the nature and virulence 
the infection In most essentials they conform to oUier types, thoug 
higher and more prolonged temperature is the rule The onset is usu 
sudden and characterized by a high initial temperature and a wea 
regular pulse, finally the pulse increases while the temperature fa 
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The disease may be enzootic, and it bears no relation to the quality 
of food. In .making a diagnosis, consider the possibility of improper 
food or feeding, the seasonal occurrence of the dietetic form, the sea- 
sonal occurrence of specific infections (anthrax, hemorrhagic septi- 
cemia), the possibility of poisoning (lead, arsenic, bracken), and of 
contaminated water. 
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Toxic Oaatroenteritis 

This is an intense form induced by the ingestion of such poisons as 
corrosive sublimate, lead, arsenic, and nitrate of soda. One may also 
include the eating of ferns and brakes — bracken poisoning. .When a 
single animal In a herd suffers without apparent cause from gastro- 
enteritis that terminates fatally in one to three days, one should search 
for poisoning. Fainted walls, or an old painted board, a paint bucket 
thrown into the bushes in the pasture, or a discarded container of 
arsenate of lead spray are often found. Nitrate of soda is especially 
violent; it is eaten from the ground after being spread for fertilizer, 
from sacks left carelessly within reach of stock, or it may be mistaken 
for salt. Tojdc gastioenteritis has followed the administration of vermi- 
fuges, such as male fern, copper sulfate solution, carbon tetrachloride, 
oil of chenopodium, and carbon disulfide. 

Symptoms.— Toxic enteritis causes a sudden stoppage of the mi)k 
secretions, complete loss of appetite, trembling and weakness to tim 
verge of collapse, and sometimes pain manifested by constant treading. 
The pulse is rapid and weak, and the temperature may be normal or 
subnormal. In one case there may be no rise of temperature at any 
time, and in tlie next the fever may go to 104° F. within a few hours 
after tiie poison is taken. Convulsions and bellowing are almost patli- 
ognomqnic of lead, wlien considered with the other usual signs. Fetid 
diarrhea is common, but not always present. In bracken poisoning there 
is an abundant bloody dysentery. The treatment of toxic gastroenteritis 
in animals ofiers little hope. After Uie poison is once absorbed, exten- 
sive damage to the liver and other organa commonly precludes recov- 
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ery Large doses of magnesium carbonate m combination with tee pro- 
tective and stimulant treatment of entente may be of help 
cases 

Parasitic Gastroenteritis 

Direct mjurj to the mucosa from parasi^ that ® ^ 

ccmiorlus) or that develop as larvae within the '"“‘I ®“a.tion 

mas result m inflammation The history reveals a 
with gradual emaciation m which the symptom of gas 
be either acute or chronic, usually the latter Bloody dionh ^ 

a few months old may be caused by severe gastromtestmal m 
With small strongyles or coccidia 

Traumatic Gastroenteritis 

During the course oE traumatic gastritis with peritonitis, 
develop marked enteritis, though this secondary Agry 

frequent It is marked by an abundance of mucus and thm 
feces, and may be confused with the primary form 

INFECTIOUS HEMORRHAGIC ENTERITIS 
IN SWINE 

(Swnc Dysentery, Bloody Dysentery) 

Definition — An acute highly fatal hemorrhagic inflammation 
cecum and colon affecting chiefly young swine and characterize 
bloody dysentery ^ 

In 1944 Doyle' reported the finding of a vibno m association w 
swme dysentery, and this has been accepted as the cause 
Etiology. — Swine dysentery occurs chiefly as an enzootic 
pigs and feeder hogs m the Middle West Nearly all outbreaks a 
traced to the addition of swine purchased from stock yards or com 
munity sales Withm a week to ten days after arrival diarrhea 
and within a few weeks it spreads through the herd and is transmit 
to the breeding sows and other swine raised on the farm It is id 
prevalent among the y oung, especially at weaning time It may become 
endemic on a farm, affecting successive crops of pigs over a period o 
years Hofferd* writes that m 1918 it was encountered m eastern 
m feeding hogs shipped into public yards , that it has spread to all parts 
of the State, and that losses up to 1,500 animals may occur m 
area covered by a single vetennanan Often it follows vaccination 
against hog cholera, a diet of com, or the addition of either swinc 
or cattle to the herd According to Doyle,* “the causative agent is pres- 
ent in the colon and m the bowel discharge of affected animals It w 
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possible to infect liealthy swine, particularly young ones, by feeding 
small amoimts of colon contents or bowel discharge from a dysentery 
hog. Thus far we have not been able to reproduce it by feeding viscera 
other than the colon, although such viscera may contain large quanti- 
ties of suipestifer.” In 1924 Whiting* reported that in his work on 
dysentery he was able to transmit the disease experimentally and 
consistently by feeding colon contents and feces from affected swine. 

It seems to spread through the contamination of feed by sick hogs 
and usually it does not spread to other farms except through the trans- 
fer of exposed and infected hogs, or exposure to drainage from infected 
premises. Yet the disease may occur in herds to which hogs from other 
sources have not been added, and some believe that it may be intro- 
duced by visitors and venders. Salmonella suipestifer frequently occurs 
in the tissue of hogs that have swine dysentery, as it does in those 
affected with hog cholera. Its presence has no diagnostic significance, 
and the disease which it produces when fed in cultures does not closely 
resemble swine dysentery. Microscopic examination of scrapings from 
the cecal or colic mucosa, os well os the bloody mucus of the bowel 
discharge, usually shows the presence of large numbers of vibrios — 
Doyle,® 

Morbid Anatomy, — When pigs ate killed and autopsied in the early 
stages of the disease the cecal and colon mucosa show congestion, 
hemorrhage, increased secretion of mucus, and the colon often con- 
Uuns blood. Later there is sloughing of diphtheritic exudate that may 
be mixed with' the contents of the colon. The lesions in the colon are 
always present, and closely resemble those of hog cholera. A gastritis 
is often found, but the small intestine is usually normal. The ileocecal 
iunction sharply separates the normal from the diseased tissue. When 
viewed from the serous surface the wall of the colon may show diffuse 

IvrfrfpniTifT 
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side In severe cases the enimala wX bW and mucus 

great prostration The lecca are usual y miued tvmi 
fnd are red m color, in older annuals «'<= "“ showing 
colored ('black scours") and -'“‘“"““y to about two 
symptoms of diarrhea The cours vounc recovery may be m- 

Moeks, It IS shorter in mature hop, m th y ® emaciation, 

complete The symptoms of the chronic form 
and stunted growth The morta ily m P'^ “ 5 per cent 
feeder hogs, from 10-20 per cent, and in brood sows P 
According to Hoficrd- a com diet may “‘‘“JerysipclaB 

control It may closely resemble either hog beginning 

and differcnUal diagnosis may be difficult, cspec y “ (j^es m- 
Bloody feces are the most J u„hcn it « 

volved are expressed by Bryanf lu the more 

found that hog cholera is complicated with o*er 1 U 
especially swine dysentery, the pracUUoncr lai:^ .IcoaU raised m 
and alamung situation ” He expresses the view that 'bo ^„mst 
contact with yard infection, of low virulence, build ^ J,t,on, 

that mfecUon which may tide them over tJio ententu 

while thrifty appearing hop having no acquired resistan 
become easy prey dunng the seram-virus reaction 

Control -The method of control is to remove all “P™“' ‘ 
tammated lots and houses Isolate the sick and place on , btful 
gested limited diet The use of baelerms or dysen- 

value Hofferd’ suggests the use of serum alone "ben both sw ^ 

tery and hog cholera are present in the herd , his method o p , ^.^^d 
also to provide sanitary surroundmp, fresh drinking water 
with guaiacol compound, and feed only soaked oats treated w 
line mixture A diet of ground oats and buttermilk is especia Y 
mended In many cases the most satisfacUiry and euec , „er 
handle dysentery la to sell all the bog^ for alaughter and then s ^ 
with clean yards or pastures with ammala from a healthy source 
Antibiotics In 1951 Salisbury* et al reported curative 
streptomycin 1 Gm per pig under 100 lb of body weight, an gjy 

per pig up to 150 lb and succeedmg doses of Vs the imtial dose ^ 
twelve hours for six and one*half days, this was mixed m t e 
dissolved in 40 cc sterile distilled water and given by dose 
Curative action also followed the use of aureomycin initial ose 
25 mg per pound of body weigjit mixed m the feed or dissolve 
cc sterile distilled water admimstered with a dose syringe The ^ 
tenance dose was V 2 the mitial dose and was admimstered every 
hours for four and one-half days “In all cases there was an iropro 
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meat in the character of the feces of the treated animals within forty- 
eight hours and a return to normal in three to four days after the start 
of treatment, regardless of the antibiotic used.” 
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INFECTIOUS NECROTIC ENTERITIS 
(Salmonellosis; Injections Ententis; Pig Typhus; 
Paratyphoid; fn/ec£toi« Suipestijer Enteritis) 

DeBnition. — severe diarrhea in pigs and young swine that on 
autopsy show nccrotio lesions in the cecum and colon. Salmonella 
choleraesuis may be recovered from the diseased tissues, and it is re* 
garded by most authors as the primary cause of the disease. Necrotic 
enteritis is reported by Kemkamp* to be the most important gastro- 
enteric disease of swine, affecting as high as 20 per cent or more of the 
herd. Suipestifer may also manifest itself as an acute septicemia — Van 
Es,* Seghetti.* 

Etiology, — In 1929 Murray* and associates reported that they had 
isolated suipestifer from 100 per cent of field coses of infecUous en- 
teritis, and had fed virulent cultures to more than 100 head of young 
swine with 100 per cent infection in the experimental cases; they were 
unable to recover it from the intestines of normal swine. In cases 
destroyed early, suipestifer was always found in abundance. Associated 
with this infection they always found Actinomyces nccrophorw, which 
they regard as a secondary invader; in cases destroyed early, A. 
necTophoras is either absent or scarce, while it is abundant in the later 
stages of the disease. Other susceptible experimental animals are mice, 
rabbits, and guinea pigs. The Immunity produced by feeding is short- 
lived and slight. In the prcacnrc of nscariasis the intensity of the 
attack is increased. ‘ 

As dweribed by DlcT»tir and Murray,* “B. cAoferocruu produces Urn 
initial injury and appears in greatest numbers near the surface and 
<»ut<r portions of ihe caseated membrane. These decrease in number 
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toward, the inner portions while 
greater numbers, so that upon reaching the 

necrophoms like organisms arc found upon ^ g ' been present 

tion In cases where the easeated zone is deep “““ Pbromo 
lor a long period the necrophoms bacil i arc ^ orer- 

eascs the destruction of tissues by "‘““P'' ® j merely as 

shadows everything else, so that it should not b» ao 
an indifferent secondary invader, but as an important 
form of enteriUs Often the erosion involves the 
complete clotting takes place and blood passes „ recur 

men ” Since an attack does not confer immunity, the ^iseas Y 
Ever since Salmon and Smith" reported B smpesti/er to b 
of hog cholera in 1885 its relation to diseases of swine has bee 
fusing problem With the discovery in 1903 that hog c o ara , 
by a virus, suipestifer came to be regarded as a secondary 
responsible for necrotic lesions (' button ulcers ) some imes gJ^^ 5 e 
chronic cholera It is now recognized as an occasional pnma^ 
of acute septicemia m swine, especially in cholera-iree 
are numerous field reports that the use of virus m pigs suscep 
cholera appears to initiate an outbreak of necrotic entenus a 
interval of from ten to thirty days And Doyle’ writes that m pro 
mg hypenmmumty in swine by injection of increasing amoun , 
cholera virus it has been observed that certain individuals 
diarrhea, become unthrifty, and present the symptoms and lesio 
necrotic enteritis such individuals may eventually fail to show 
presence of virus m the blood ’ An example of the justified dread^o ^ 
disease following vaccination is shown in s report by Bryant o 
deaths from necrotic enteritis after vaccination of 250 apparen 
normal shoats that may have been exposed to cholera before 
tion Furthermore it may be difficult or impossible in the fie 
differentiate necrotic enteritis from hog cholera (Tischhauser) 
swine erysipelas (Van Es) ’ It is known that Salmonella cfcoferaesuw 
may be a secondary invader in hog cholera and it is widely credited as 
the pnmary infection in necrotic enlentis 

The influence of unfavorable sanitary and nutritional conditions is 
universally recognized and is emphasized by Bryant* who writes tna 
pigs from too to four months old may well be expected to develop the 
classical symptoms of necrotic ententis, as persistent diarrhea, im 
thnftiness, and \anable appetites when the farms abound in mu 
and filth holes and it is on such farms that the disease usually occurs 
Overfeeding especially from self feeders, is often reported as a cause 
of enteritis m pigs 
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Morbid Anatomy. — ^The lesions are chiefly localized in the stomach, 
cecum, colon, and rectum, the small intestine being less frequently 
involved. The most marked changes and distinctive lesions, however, 
are found in the cecum and colon. The walls are greatly thickened and 
the mucosa is diffusely covered with a yellowish gray layer of necrotic, 
caseated tissue. On removal of this diphtheritic layer the underlying 
mucosa is found to be diffusely red and granular. In some cases the 
necrosis is in the form of patches. The epithelium is extensively de- 
stroyed and the changes may extend to the submucosa. The necrotic 
tissue may slough off and be-mixed with the intestinal contents. In 
acute types there may be merely a catarrhal exudate, or small hemor- 
rhages and edema of the mucosa. Similar changes may involve the 
small intestine, especially the lower part. The gastric mucosa may be 
normal, or present lesions varying from hemorrhage to the formation 
of ulcers. The lymph glands, especially those of the digestive tract, 
are swollen, congested, and edematous. As described by Breed, “The 
spleen is enlarged, swollen and dark. The kidneys occasionally show 
hemorrhages on the surface which are large, dark and irregular. On the 
cut surface large, dark hemorrhages are quite constant in the papilla of 
the medulla.” 

Symptoms. — The onset is usually sudden in pigs from 2 to 4 months 
of age, though scours and unthriftiness may appear as early as 2 
weeks. The bowel evacuations often contain fibrinous or necrotic tissue, 
and in some cases blood. As a niFe the temperature is high and the 
appetite is variable. After a few days the temperature may return to 
normal and the appetite improve, but the animals remain unthrifty 
and fail to gain weight, 'When no efforts at control are made, emacia- 
tion, prostration and death are frequent. During the early stages it 
may be diagnosed as hog cholera, and if this is followed by the admin- 
istration of hog cholera virus and anti-hog-cholera serum combined 
the condition becomes worse and many deaths occur. The course may 
be cither acute or chronic and the mortality is high. 

The relation of nutrition to enteritis in pigs has been reported by 
several obser\'cr8. In 1939 Madison ct al.*^ reported an outbreak of 
nicotinic acid deficiency in swine in the field. Nicotinic acid checked 
the mortality and restored tlie remaining swine to health. In 1940 
Davis et al.** described a deficiency disease in young swine on experi- 
mental single-grain feeding. The symptoms were unthriftincss, watery 
dtanhea, loss of weight, and a wrinkled scxirfy akin. This syndrome 
apiwared chiefly in piga on a diet of yellow corn and occasionally in 
these f^ oat groats. The grain ration was supplemented with I 5 per 
cent mineral mixture consisting of equal parU steamed bone meal. 
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ground hmestone and salt together with “ C 

fulfate and potass.um .od.do A ® „Uonc^ 

given daily to each pig and earoUine m oil or c.«i „ty of 

L fed repilarly to eupply “"‘Tf r^O and W 
cases appeared m animals that neighed betneen 30 and bu pou , 

Tenod of symptoms ivas from 30 to M days or more 
frequent The autopsy lesions nere Uiose of 

to the mucosa of the colon and cecum In a eiv ^ jgO 

was a secondary pneumonia The itoministraDon of 
to 100 mg daily) fresh liver (200 Gm daily) of 

w ™otoed bV rapid recovery These results 
pellagra and suggest a possibility that nicotinic acid 
be a factor in some field cases of snine enteritis It may 
a coincidence that experimental pellagra has been ^ by 

or oats diet and greater frequency of entontis has been r P 
Bryant* m swme on a corn and oaU diet The term pellagr 
the Italian pelle agra meaning rough slun and the pellaF P^^^ 
ventive factor is vitamin Bj a substance containing ^ 

riboflavin, and vitamin B, It has been shown that p'pp‘*“P ..norted 
curative agent in swine In 1942 Edgington” ““d associates repojte 
that the protective value of mcotmic acid is not sufficient to enc a 

Its use as a preventive or cutaUve measure , 

In considering the vanous causes of infectious enteritis tne 
Unguishing features of pellagra are the gradual onset, chronic co » 
scurfy eruption of the skin absence of fever and lesions connne 
the gastrointestinal tract 

Control— The method of control is to remove all ammais i 
contammated lots and houses isolate the sick and place on an easi y 
digested limited diet The use of bacterins or vacemes is of doub 


In the treatment of both acute and chrome forms of ententis, m 
eluding bloody dysentery Kemkamp * ootamed 69 per cent recoven^ 
in 36 treated swine and 16 per cent recov enes m 31 controls from ® 
administration of sulfaguamdine 0 16 to 0 33 Gm per kg body weign 
(or 0 75 to 1 5 Gm per 10 lb body weight) In several lots 166 were 
treated under field conditions with 92 per cent recoveries Similar re 
suits were reported by Cameron *• who gave as high as 1 Gm per * 
lb body weight four times daily suckling pigs received 1 Gm three 
times a day Similar results have also been reported from the adminis 
tration of sulfasusadme, and sulfathahdme Antibiotics, such as strep 
tomyan or aureomycm, ate mdicated 
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COCCIDIOSIS 

(Red Dysentery in Cattle; Hemorrhagic Coeddiosis) 

Definition. — A specific hemorrhagic enteritis affecting the rectum, 
to some extent the colon and cecum, caused by coccidia {Eimeria 
znmii, E. bovis, E. ellipsoidalis) and manifested clinically by the pas- 
sage of thin feces usually containing fresh clots of blood. 

Etiology. — Coccidiosis has been reported in cattle, swine, and lambs 
in widely separated parts of the United States, where it is far more 
frequent and important than is generally recognized. Extensive infec- 
tion has been reported in range catUc in North Dakota, and U53.A.I. 
Reports' of field studies in Alabama and Georgia have emphasized the 
prevalence of clinical and suhelinical coccidiosis in calves. In New 
York it is found in many herds each year and it is increasing in both 
stabled and pastured animals. It b highly prevalent in cattle in 
Switzerland and Ireland and its distribution is world-wide. There 
are numerous reports from Colorado and Nebraska of its presence 
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among feeder lambs A Bureau Report (1939)> 
of experimental infection m pigs, but natural infection in 

“ri':::Lal incidence coecidrosis m distributed tbrou^hout ^ 
year, but in each year it may be high m some particular moi^th In o« 
dime the favorite months have been from April to Dneembe ^ ft 
greatest number of cases m October According to Marsh, m 
Northwestern States coccidiosis is typically a disease of y® S 
occurring most frequently m calves The majority of 
been between the ages of 4 months and 2 years It has 
however, in a calf only one month old and in a senes of 2 
m the ambulatory clime from July to October, 1938, 13 wer 
between the ages of 3 and 9 years Bimenn zumn is the species o 
cidia chiefly pathogenic to cattle, though ten different speci 
various degrees of pathogenicity have been described n ec 
by ingesUon of oocysts, each containing four spores— sporo 20 tr , 
the food or v, ater On reaching the intestines these spores are U 
and they enter the epithelial cells Here they first * .ny 

multiplication where all stages of development may be found * 


there is a process of fertilization with the formation -- n 
oocysts, each containing four spores and the parasite is then expe e 
the bowel evacuations The time required for this reproduction va 
from one to four weeks This development of the parasite in 
thelium causes destruction of cells over large areas and results 
capillary hemorrhage, hemorrhagic enlcntis, and bloody diarrhea 
the invading oocists are few in number and the animal is well nour 
ishcd, there may be no clinical reaction and the individual may acquire 
an immunity or resistance against subsequent infection Observations 
indicate that all bovines harbor oocysts and that the vast majon y 
acquire resistance Immature forms of oocysts are expelled m the feces 
and on exposure to moisture and air they sporulate to maturity m two 
to Uiree days They are oval, sometimes round, varying from 30 to 
microns m length by 20 microns wide They resist freezing and dis- 
infcctanU and they may remain viable outside the body for one or 
two years They are destroyed by putrefaction, sunlight, and drying 
Ooc) sts are abundant in the feces or rectal scrapings of the sick, bu 
they may not be found in the feces in the beginning of an attac , 
they arc also found in the feces of the well— earners It is possible, 
however, that oocysts found m "earners ’ are nonpathogenic It has 
been found impossible to raise animals free from contamination wiw 
ooc>*U They arc widely distnbuicd ouUidc the body, both on fields 
and in stables. Wherever fecal contamination is possible, ooc>st« may 


of 
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be harbored. Each class of livestock harbors iU own species, thus there 

IS no cross-infecUon between cattle, sheep, and swine. 

Mode of Infection.— li has been rightly claimed that 
favored by filth, moisture, and poor sanitation, but it is not infrequ 
where the hygiene is excellent. With few exceptions the disease is eiine 
sporadic or mildly enzootic. The infection may attack a sing e 
vidual in a remote neighborhood where there has been no . 

cattle that drink from a common stream. Lament* has reporte . 

Ireland it is as common in dry as in wet seasons and is^ pro a 
caused by drinking from stagnant pools. It is generally believe ^ 
the number of oocysts ingested determines whether or not the 
will develop. In enzootics of coccidiosis it is a common observation a 
the cattle drink from surface water, often they are poorly nouns e , 
and occasionally they are housed in damp filthy stables. 

In an extensive outbreak of coccidiosis in feeder lambs in 
it was observed that the lambs were infected on arrival, that dea s 
and scouring and heavy discharge of oocysts began after twelve 
sixteen days of feeding, and that death loss ceased after symptoms a 
lasted for about two weeks; com silage fed in open troughs that ww 
never cleaned provided ideal moisture conditions for the spormatio 
and preservation of the viability of oocysts in the fecal pellets tha 
lambs carried to the feed— Christensen.* 

Morbid Anatomy. — ^The cadaver is emaciated and the tissues are 
anemic. The posterior parts of the body are often smeared with 
feces. Hemorrhages may be found on the pericardium and pleura. The 
most constant and characteristic changes are in the cecum, colon an 
rectum; their mucous membranes are thickened, hemorrhagic, often 
edematous, and frequently they contain clots of blood. The mucosa o 
the rectum is highly reddened and hemorrhagic presenting thick longi 
tudinal folds; the wall is thickened to two or three times the normal. 
The contents of the terminal portion of the colon and the rectum may 
consist largely of blood. Occasionally there is hemorrhagic inflamma- 
tion of the mucosa of the abomasum and the small intestines. 

Symptoms. — The period of incubation is from one to three weeks. 
In a mild form bloody dysentery and a lessened milk flow are the oiJy 
symptoms. In suckling calves there may be only a slight diarrhea with 
bloody feces containing many oocysts. In more severe forms there is an 
early loss of appetite associated vdth rapid loss of condition, weakness, 
and fever, though the temperature may be normal or subnormal. The 
pulse is fast, SO to 120, and the mucous membranes are pale. An early 
distinctive symptom is watery, fetid, bloody dysentery with tenesmus 
and the passage of fresh clots of blood. In fatal attacks the bowel 
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evacuations may be almost clear fluid blood. Peristalsis is increased at 
first bub it may be followed in one or two days by complete paralysis 
of the bowels. The rectal mucosa is thickened, congested, and wrinkled; 
the rectum may remain open, and the hmd parts are smeared with 
bloody feces. Pneumonia is frequent in calves and recovery from 
coccidiosis in calves may be followed by retarded growth. 

A blood examination discloses the extreme degree of anemia. In one 
very sick 2-year-old Jersey heifer which recovered a blood report was 
as follows: 


Red blood cells 2,110,000 

White blood cells 7,900 

Hemoglobin 35% 

Lymphocytes 45% 

Neutrophiles - 55% 


Towards the end of a fatal attack nervous symptoms often appear, 
such as twitching of the muscles, delirium, and paresis until the animal 
staggers and falls with legs spread apart and beyond control. 

The course is from three or four days to two weeks. In fatal attacks 
death often occurs on the fourth or fifth day, and the first to succumb 
may die even earlier— one or two days. The mortality in a series of 
cases treated in the ambulatory clinic in 1945-50 has been less than 10 
per cent. In a stable en 20 otio of poorly nourished cows or young stock 
the mortality may be much higher. In a report by Gibbons and Baker* 
there is a record of 3 deaths in a herd of 31 in which all were affected 
except 5 calves aged 3 to 4 months. All except the calves drank from a 
shallow stream which was regarded as the source of infection; this 
was an undernourished stabled herd in December, 1937. In a second 
outbreak in July, 1938, there was a mortality of 50 per cent of 16 cases 
divided equally between young stock and cows; the course was from 
four to seven days. There was definite proof of spread of infection to 
six farms by surface drainage. 

As described by Simms and associates* in Georgia and Alabama, 
coccidiosis not only presents tlic classical type of infection charac- 
teriied by bloody scours, but also a more prevalent nonbloody sub- 
clinical coccidiosis. Persistent diarrhea occurs in calves from one to 
three months old. Very few ealvea less than three weeks old show 
oocysts, but older calves may show an extent of infection often found 
In clinical cases. In general there is less trouble in herds kept under 
sanitary conditions. 

Diagnosis Is based 'on the amount of blood in the feces, the high 
mortality, the postmorten changes, and the presence of many oocysts 
in Uie (occs. While oocysts arc generally found on microscopic exam- 
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mation of feces, the> may be absent in the beginning of the attack, Md 
they may not be found in the feces a few weeks after recovery ne 
should not always exclude a diagnosis of coccjdiosis, therefore, w en 
an examination of the feces is reported negative Two or three days 
later tlie ooc>sts may be present in large numbers The fact that a few 
oocysts may be found in the fcccs of most normal animals indica s 
that the number, and perhaps the species, rather than the prcsenc«- 
alone is of chief significance The symptoms m a severe outbrea o 
winter dysentery may closely resemble those of coccidiosis The differ 
ential features include regard for a possible source of infection, fre- 
quently coccidiosis 13 associated with dnnkmg from shallow pools or 
shallow contaminated streams When winter dysentery is prcvalen 
there are usually a number of affected herds m the area and the sea- 
sonal incidence is from December to March ^Vhile our experience has 
been limited, only 7 of 90 cases of coccidiosis have been observed m 
the months of January to March 3 m February, 4 m March, and none 
m January In severe winter dysentery with bloody diarrhea there arc 
rarely any deaths, and oocysts arc not present in sufficient numbers to 
establish a diagnosis of coccidiosis In calves one to three months of ag® 
hemorrhagic cntentis of the email intestine may cause bloody diarrhea 
similar m appearance to that of coccidiosis 
A charactenatic lesion in the posterior part of the small intestine 
of especial diagnostic value in cases which come to autopsy m the early 
stages of the disease, prior to oocyst production, has been described by 
Boughton^ The posterior half of the small intestine is found sprinkled 
with small, white, cyst-like dots pinpoint m size Several of these bodies 
may be enmeshed in the capillary network of a single villus They are 
believed by Boughton* to be large asexual stages (schizonts) of one or 
more species of bovine coccidia, Evmerui bovis being the most likely 
one Fresh smears from mucosal scrapings may reveal masses of de- 
veloping oocysts 

Treatment. — Many drugs have been used for the treatment of coc- 
cidiosis, and in the majority of instances the action sought has been 
that of an astnngent or protective to the mtesUnal mucosa If the 
attack 13 mild, recovery occurs m a few days without treatment, if it 
13 severe some deaths are bound to occur for the mortality is high In 
the handling of severe attacks the use of protectives for the mtestmal 
mucosa needs to be supplemented by sUmulants, by the use of normal 
saline solution and blood transfusion or citrated blood to combat de- 
hydration and hemorrhage, and of dextrose to support nutrition Astnn- 
pnts Md protectants are represented by tannic acid (1 ounce) and 
bismuth submtrate (1 to 4 ounces m warm milk) Mineral oil (1 quart 
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daily) is useful to remove fetid intestinal contents and it is also a pro- 
tective.' la severely sick animals, improvement has followed intra- 
venous injection of 500 to 1000 cc. of citrated blood, and intravenous 
injection of 1000 to 2000 cc, of normal saline solution containing 5 per 
cent dextrose. Severe tenesmus may be relieved by rectal injection of 
one quart of warm mineral oil; retention and relief are favored by 
epidural anesthesia. 

In the treatment of coccidiosis m young stock one may give from 
30 to 45 Gm. of sulfaguanidme daily to animals 10 to 12 months of age. 
Sulfathalidine may be combined with either sulfamerazine or sulfa- 
methazine, As described by Fox and Roberts,* 114 grains of sulfa- 
thalidine and % of a gram of sulfamerazine or sulfamethazine per 
pound of body weight were given orally for two or three days. In 
extremely emaciated individuals a supplemental vitamin-mineral sup- 
plement containing dry yeast was given for a period of 2 to 4 weeks. It 
13 believed that sulfathalidine attacks the coccidia on the mucosa, and 
either of the others attacks the coccidia in the tissues. This combina- 
tion appears to be the most effecUve treatment now known. 

Prophylaxis is most effectively accomplished by protecting the water 
from surface contamination, by providing dry well-bedded quarters for 
young stock, and by adequate feeding. For the numerous sporadic scat- 
tered infections there is no effective protection, since there is no way 
of knowing when or where a susceptible animal will acquire a massive 
dose of oocysts. The disinfection of stables at the time of an enzootic 
is of doubtful value; in such instances the source of infection may be 
found in the water supply. For the destruction of oocysts, ordinary 
disinfectants are ineffective. They are destroyed by drying at ordinary 
temperature and by heat above 40’’ C. According to experiments con- 
duced by Enigk” oocysts were destroyed in 20 seconds on exposure to 
a 2 per cent solution of carbon dlsulSde containing 2 per cent phenol. 
Fur cleaning stable floors and walls previous to disinfection, a “steam 
• jenny” with a solution of hot lyc under pressure will lo<Jsen 2-3 inches 
of manure from tlic floor and thoroughly clean the walls and ceiling. 

In an experiment reported by the Bureau of Animal Industry (1941) 
to test the prophylactic and therapeutic effect of sulfaguanidinc against 
natural subcHnical infections of young Iambs, sulfaguamdino was ad- 
ministered in 2-gram doses daily except Sunday. It prevented com- 
pletely the acquisition of infection in five lambs and rapidly rcducctl 
heavy existing infection in four lambs. Simms* was able to prevent Uic 
disease in calves by segregation acconiing to age in the following 
groups: l, under three weeks old; 2, three to six weeks; 3, six weeks to 
three months; and 4, over three months. 
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"At the United State Regional Animal Disease Research Labora W' 
Auburn, Ala , a portable pen 5 b> 10 by 3 feet in ^ ^ 
to be of value m controlling tocudiosis in dairy calves Records K P 
over a period of years showed that when young dairy cahes were 
adequately protected against coccidiosw nhd other disease, ® 

•white scours and pneumonia, up to about 76 per cent of the 
died For several years tlic movable pens have been teswd 
calves on tlie laboratory grounds, and during this time the mo 
was only about 11 per cent from all causes The only labor invo ve ^ 
lifting the pens each week and moving them uphill toTi fresh si 
can be done easily by two men The low mortality is remar e 
the region where this work was done, especially since the , 

deliberately inoculated with coccidia In Alabama alone, oi^r ^ 
these pens were m use durmg the year on about 80 farms Dairy 
using them reported calf losses of less than 10 per cent on farms w 
the losses had been up to 75 per cent prior to their use ”** 
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ANBIAL PABASITES IN THE STOMACH 

GASTROPHILUS LARVAE IN THE 
STOMACH OF THE HORSE 
{Ascaruisis} 

Three species of the genus Gastrophtlus infest American horses: (a) 
Gastrophilm intestinaUs (equi) — horse botfly, common botfly; (b) G. 
nasalts (veterinus) — throat botfly, chin fly; and (c) G. hemorrhoidaiis 
— ^aose fly. The larvae of these flies are termed bots. 

Life History. — In the Northern States botflies appear in early sum- 
mer, May and June, and become especially abundant and troublesome 
in the latter part of the warm season. The common botfly is reported 
from practically all parts of the United States; the throat botfly is 
widely distributed; the nose fly has a more limited distribution and 
is mostly confined to the North Central States and certain of the 
Rocky Mountain States, but it is rapidly spreading in all directions — 
Schwartz.* The eggs of the common botfly are deposited on the hair of 
the forelegs, shoulders, and chest wall. The eggs of the throat botfly are 
deposited on the long hairs in the intermaxillary space, while those of 
the nose fly are laid on the hair at the edges of the lips. The larvae of 
the common botfly gain entrance to the mouth when the horse brings 
its lips into contact with the haiw on which the eggs are placed. Hatch- 
ing occurs in not less than seven days and it may be delayed for as 
long as three months. The eggs of the throat botfly hatch without fric- 
tion or moisture; Bishopp and Dove* report that they have never found 
living larvae within them. Upon hatching the larvae crawl through the 
hair and enter the mouth. According to Wells and Knipling* the larvae 
of the nose botfly pentrate the epidermis of the Ups and migrate in 
this tissue into the mouth. O. intestinalis usually lives in the esophageal 
portion of the stomach, while G. nasalis and G. hemorrhoidalU usually 
live in the region of the pylorus — ^Hall.* On reaching the stomach, the 
larvae attach themselves to the mucosa where their development is 
completed; after eight to twelve months they become detached and 
pass out with the feces. In their migration through the intestines, larvae 
of the nose fly may attach themselves to the rectum or anus. On reach- 
ing suitable soil, as in a plowed field, tiie larvae of the botflies burrow 
just beneath the surface, pass throu^ the pupa stage, and reappear as 
flics in from three to ten weeks. 

Symptoms.— Botflies are of considerable importance, first because 

m 
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anoyance Aud -d 

because oi irritation or o ^ joga ti,e head violently and to stop 

of the chin fly cause the horse 

when at work and try to place become ternfled and 

mate Attacks of the nose fly „pm.on in regard to 

=;t!:serflS=-- 



animals when present m large nvimbers A report by Todd and 
on surveys made m Kentucky mdicatcs that ascaris infection is largely 
a problem of sucklings, weanlm^, and yearlings, no heavy asc 
infections have been found in mares, and such infections are ra 
older animals due to an apparent age immunity As in other 
inteslmal parasitism in the horse, there are unthnftmess m the ’ 
pale mucosa, and irregular appetite In making a diagnosis, one c 
sidera the history with respect to eggs on the hair during 
and the degree of infection with other parasites as revealed y 
eggs m the fcccs Since carbon disulfide is effective in the expu sion 
bols, its use m diagnosis is helpful Bots may enter the bile ducts, ca 
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ing fatal occlusion. The symptoms “'‘“'observed Lo fatal 

convulsions, and death within a few ^ stomach 

cases from the accumulation of hots m py after a course 

and duodenum; one caused gastric dilata ion wi rupture of 

of less Uian twenty-four hours; the other -.“-^“^b'^forteight 
the duodenum after an attack of severe colic lasting about y 

hours; both were in the month of June. 
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After medication with carbon disulfide, no laxative should be given, 
and both food and water should be withheld for three hours 
Todd et al® attained the highest elimination of ascand eggs from 
foals when treatment was commenced on June 30, at an average age of 
13 4 weeks, with a dosage of 4 to 6 drams of carbon bisulfide admin- 
istered through a stomach tube, and repeated on Aug 10 and Aug 24 
with a dosage of 5 to 6 drams The yearlings were given a single treat- 
ment of 6 drams 

Its use in mares m advanced pregnancy is not advisable, and caution 
should be observed m the medication of colts, old horses, and those 
that are in poor condition or weak Carbon disulfide imtates the 
mucosa and it may cause symptoms of colic Eggs that are still present 
on the hair at the time of medication contain latent larvae and should 
be removed According to Wells and Knipling* the larvae are not 
affected by disinfectants, but are destroyed by “sponging^ copiously 
the infected portions of the coat with water at 104® to 118® F on a day 
when the air temperature is below 60® F This treatment decoys the 
waiting larvae from the eggshell, after which they die from exposure 
without gaining entrance to the mouth of the horse Where only one 
treatment is given for bots in horses it should be administered early 
in February in the Northern States, and late in February m the 
Southern States When two treatments are given the first may be 
admimstered early m December Weekly removal of the eggs from 
the hair will prevent the entrance of larvae into the stomach Carbon 
tetrachloride and tetrachlorethylene arc also fairly effective against 
bots 
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STOMACH-WORM DISEASE OF SHEEP AND OOATS 

(Strongylosis; Haemonchosis; Wireworn. Disease; Tnchostrongylos.) 

Definition.-A chronic catarA contortm, 

diarrhea, anemia, and emaciation, _ ^.mrincta These parasites 

Trichostrongylus axei, and injure the mucosa and 

abstract nutrition by sucking the ‘ ^ one often finds 

cause anemia. In association with stomac .ygeij w various kinds 

a similar affection of the small ^^^mes-;'; Xrarfnot formed by 
of round worms. According to nt the different genera is 

Haemonchus. While the method nractical significance since 

somewhat variable, this variation has little practical g 

the infection ia usually mixed. 
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dryness and cold; it is 0.6 to 0.8 mm. in length and moves actively on 
moist grass blades but does not feed. In two to three weeks after the 
sheep eats grass or other forage carrying the sheathed form, the parasite 
reaches maturity in the stomach. Infection occurs most readily in fields 
that have been used continuously for sheep pastures, and in wet seasons. 
Suckling lambs may become seriously infected in a few weeks by merely 
associating with infected dams m fields and lots not previously occupied 
by sheep, especially when the feed and water troughs are shallow and 
exposed to fecal contamination. 

In the 1938 Report of the Bureau of Animal Industry’ it is said that 
“Under outdoor conditions at Beltsville the infective larvae of the 
common sheep stomach worm, the sheep threadworm, and Tricho- 
stroTigylus spp. died for the most part during the winter months. . . . 
These facts indicate that the survival on pastures of the larvae named 
is not nearly so important a factor in the carrying over of these 
nematode infestations from season to season as the persistence of the 
worms in the stock.” Adults live in the stomach for several months; 
some were found by Ransom* a year and a half after the sheep had 
been removed from the pasture. Since the sheep carry the parasite 
when apparently normal, every animal may be regarded as a source 
of contamination. 

According to Ross,* where sheep do not succumb to haemonchosis, the 
greater part of the infection is thrown off in three to four months, and 
subsequently recovered sheep are found to have a considerable degree 
of resistance to reinfection. 

The effects of the parasite are attributed chiefly to the loss of blood, 
and there is no evidence that harmful toxins are secreted. Loss of blood 
may cause the red cells to fall as low as 2 million per cc., and sudden 
deaths from extreme loss of blood are not infrequent. 

Ostertagia causes a severe form of stomach-worm disease, and ap- 
parently it is increasing in prevalence and distribution in the United 
States. It has been identified in New York. Shaw* reports that it is 
common in sheep and goats in Oregon where Haemotwhus is not found, 
and Welch* of Montana writes, "Of the stomach worms, Ostertagia 
circumcincta is by far more prevalent and troublesome than Haemon- 
chus contortus; the latter does not constitute a serious problem for the 
western sheepman," Ostertagia circumcincta is the species commonly 
found in the abomasum in sheep, while Ostertagia ostertagi is the com- 
mon cause of stomach-worm disease in cattle. These parasites arc less 
widely distributed than Haemonchm. But they survive low tempera- 
tures, the eggs are said to develop at temperatures of 41® F., and ap- 
parently Ujo larvae are extremely resistant to drying. Their habitat is 
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in the abomasum, where they may be so numerous as t-~dulat- 

"ion, " Ide. "11: tlXL^Uvr^ta^Ta about 



Fig. 24.— Lirvae in infectious stage on blades of grass. Enlarged. 
blade at right shriveled but not killed by drying. The larva from wbic 
drawing was made became active m a short time after being moistened with wa 
(Ransom, Cornell Veterinarian, 1920, 10,66.) 

a week. They burrow into the mucosa, causing the formation of small 
nodules, 1 to 2 mm. in diameter, within which they develop. They cause 
petechial hemorrhage, inflammation, and edema. The adults may form 
continuous masses embedded beneath a layer of mucus on the mucous 
membrane ot the abomasum. Tlicy suck blood, and heavy infection 
may cause a high mortality in sheep and goats. 

Trichostrongylus spp. is reported as the most wide-spread smal 
strongyle affecting sheep and goats. In the United States its chief preva- 
lence has been in the range sheep of the West from Montana to the 
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Coast, but the Trichostrofigylus and otlier small strongyles are now 
widely prevalent in eastern sheep, where they may have been introduced 
in feeder lambs purchased in the West. There are several species: 
Trichostrongylus axei — -(male 2.5-3.7 mm., female 3.2-4 mm. long) is 
found in the abomasum and anterior end of the duodenum of sheep, 
goats, horses, and cattle. T. colubrzformis—instabdis (male 4.3-7.7 
mm., female 5-8 6 mm. long) is found in the abomasum and duodenum 
of sheep and goats. T. capncola (male 3 5-5.8 mm., female 5.0-6.0 mm. 
long) is found in the abomasum and duodenum of sheep and goats. 
T. vitrinus (male 5.6-7.2 mm., female 6 8-8.1 mm.) is found in the duo- 
denum and abomasum of sheep. In New York T. axei and T. instabtlis 
have been recognized. These parasites are commonly termed the small 
intestinal worms but the habitat of T. axei is chiefly in the abomasum. 
Because of their small size inch) and reddish brown color, 

trichostiongyles are commonly overlooked on autopsy. They are 
credited with being chiefly pathogenic for the young (6 to 12 months), 
and T. axei is said to be severely pathogenic. The worms may be 
recognized by placmg a scraping of the mucosa in a shallow glass dish 
of water and observing it against a dark background. The life history 
is similar to that of Haemonchus. Injury is caused by diffuse enteritis 
of the small intestine. In a number of instances this parasite has been 
the cause of severe losses in goat and sheep herds in New York, from 
which either Haemonchus has been largely eliminated by means of 
copper-sulfate treatment or was not originally present. Tricho- 
strongyiosis is readily transferable from sheep to cattle — Taylor.*® 
Concerning the pathogenesis of Trichostrongylus, the following state- 
ment appears in the Annual Report of the United States Bureau of 
Animal Industry for 1938; “Available evidence indicates that the 
pathogenicity of these worms is not associated with extensive hemor- 
rhage in the intestinal tract since no anemia developed in the animals 
before death. Evidently the injuriousness of the worms was associated 
with certain marked changes in the chemical constituents of the sheep’s 
blood, those changes being an increase in guanidine, blood sugar, and 
nonprotein nitrogen." 

■Morbid Anatomy. — ^The cadaver is greatly emaciated and an edema- 
tous swelling may be present beneath the lower jaw. On section, the 
peritoneal cavity contains a colorless serum. The internal organs ore 
edematous and all of the tissues are pale. In the abomasum one flnds 
large numbers of parasites. The gastric mucosa is diffusely reddened. 
In haemouchosls, hemorrhage Into the abomasum causes a chocolate 
discoloration of the contents, and the mucosa often presents a reddish 
chocolate color. Unless the autopsy is held shortly after death the 
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worms may not be v.a.ble Spceinl attention should also bo given to 
the small iLstine in order to find the small Tnchostrongyles embedded 

"'symptems— The disease usually occurs first among lambs late in 
the spring or in early summer, but it may occur at any season or ag 
The first signs are dullness, unthnfUncss, pale mucous membranes, a 
a shaggy wool coat, though the ricbm may be found dead without rec- 
ognition of previous symptoms Sudden death m well nourished s P 
13 attnbuted to loss of blood In lambs the usual course is a wecK to 
ten days In general the course m adults is over a period of weeks ano 
months Diarrhea la common, and m the later stages of the disease a 
edematous swelling may appear m the submaxillary region In certain 
years the mortality is high in both young and adults, m others, tne 
loss IS largely a failure to thrive and grow Swampy pastures and we 
seasons increase the severity There is no age immunity 

Attempts have been made to describe the symptoms of stomach wora 
disease according to the nature of infection, as hacmonchosis, tricho- 
strongylosis, etc , but in the majority of natural cases the infection is 
mixed and the symptoms are Ac result of a combined 
tnchostrongylosis, emphasis has been placed on diarrhea wiA blac 
feces, black diarrhea, ’ and absence of lesions sufficient to account for 
death Perhaps death is caused by the chemical changes in the blood, 
as reported by the Federal Bureau of Ammal Industry 

Diagnosis — Autopsy of a recently killed animal is the most satis 
factory meAod of diagnosis Shortly after death the worms disintegrate 
and consequently are not found To detect the smaller worms, take a 
scrapmg from the mucous membrane, shake in water, and examine m 
good light A low power microscope is still better, since Ae small worms 
are easily missed without magmfication T axex is not readily visible 
to the naked eye Haemonchm is readily detected and identified with- 
out magnification The presence of many eggs in the feces indicates 
stomach-worm disease but differentiation between the different species 


by examination of the eggs may be impossible Furthermore, severe 
symptoms may be caused by heavy infection wiA larval worms 
Mahew“ For an accurate identification of adult worms, it may be 
necessary to submit them to a laboratory (Zoological Division, Bureau 
of Animal Industry, WashingAn) 

For various reasons failure to make an accurate diagnosis m stom- 
ach worm disease is rather frequent One may fail to search for Tncho 
$trongylus and oAer smaller parasites when Aey occur m association 
with Haemonchus, or, not findin g Haemonchus, may discontinue Ae 
search Postmortem dismtegration may have removed all traces of 
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parasites. A negative conclusion can be reached only after microscopic 
examination of the stomach contents, preferably from a recently killed 
animal. 

Treatment. — solution of equal parts copper sulfate and 40 per 
cent nicotine sulfate — Black Leaf 40 (1.5 per cent of each in water) 
is regarded as the most effective known combination for the expulsion 
of large and small strongyles (Haetnonchus, Trichostrongylus spp., and 
Ostertagia). Dissolve 2 ounces (60 Gm.) of copper sulfate in a gallon 
(8 liters) of water and add 2 ounces (60 cc.) of Black Leaf 40. The 


dosage is as follows: 

Adults * 90 cc. (3 ounces) 

Yearlings 60 cc. (2 ounces) 

O-month-old lambs 40 cc. (1% ounces) 

3-month-old lambs 20 cc. (% ounce) 

Or: 

80-100 pounds 3 ounces (90 cc) 

60 pounds 2 ounces (60 cc ) 

30 pounds I ounce (30 cc.) 


Medication should not be preceded by starvation, and the animals 
may'be turned loose at pasture directly after medication. In heavily 
infected areas this treatment may be repeated every three weeks. It is 
regarded as the most effective combination against small intestinal 
worms and it is also a specific for tapeworms. Gordon and Ross*’ con- 
cluded that “even though exposed to heavy infection with Tricho- 
strongylus spp,, sheep may be protected by routine treatment at inter- 
vals of three weeks with copper sulfate and commercial nicotine sulfate 
solutions.” Repeated failure of individual sheep to respond to treat- 
ment with copper sulfate-nicotine sulfate mixture administered against 
H, contortus has been explained by Gordon and Whitten*’ as due to the 
failure of the esophageal groove to close in certain individuals; such 
cases can be treated with carbon tetrachloride. 

For years copper sulfate has been a widely used and effective vermi- 
fuge against Haemonchus contortus of sheep, but it failed against the 
small strongyles {Trichostrongylus, Ostertagia). In 1934 Ross** made 
the important observation that a solution of _,copper sulfate given 
orally induces reflex closure of the esophageal groove, causing the fluid 
to pass directly into the abomasum. The passage of fluids into the 
abomasum was caused by the presence of copper sulfate and not by 
starvation, as previously believed. This suggested the possibility of 
copper sulfate as a vehicle in which other drugs might be administered 
directly into the abomasum. And subsequent experiments proved that 
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when tl.e adnsnlBlrMion of copper sulfate -"J 

lately by another eoluUon, .t also pa^ ""ffven orally, 

action follows the use of 2 5 oc o » P ooaked m tlio solution The 

or the mouth may be ^^lped with a “ *his specific action 

reaex aeUou lasts for about 15 aecouds 0 - 0 “" ly oHta ^ 

has resulted m the development of more 10 per 

tag parasites of the intestines A 10 per cent copper sulfatetaU^ 

cent black leaf 40 (10 per cent ^ f gastrointestinal 

\Vhitlock“ as economic and efficient m “ J^®aep an hour is 

helminthiasis m sheep, an apparatus for treating 200 P 

"lurethylene has beeu reported by Shaw* as au 
ment of stomach-worm disease of sheep in Oregon, ' ^ ^ ,ene 

m capsules of 6 cc each The most effective use of ‘®‘™“”tum and 
,s obtained when it is combmed with equal P-^ 
given direcUy after a small dose of copper sulfate The 
toe of the mixture is 10 cc for adults and 5 cc for . 5 

old Monmg- prescribes 7 5 cc ^''“P ® and 

for lambs, mixed with an equal quantity of liquid P®‘'°'“‘“ ' 
given immediately after 2 5 cc of 10 per cent copper 
In the medication of sheep tor stomach-worm disease fte 
should not be driven directly before or directly “'I'’' 
should be handled quietly, and unUiritty individuals ‘ 

than the prescribed dose The medication should be repeate a 

once after an interval of ten to fourteen days u f n- 

Phenothiazme la \Mdcly reported as efficient against the chie i 
festations in stomach-worm disease m sheep A review by 
Innes*^ of the reports on phcnothiazme includes this statement 
workers affirm that phenothiasmc is virtually 100 per cent efficien in 
removing Haemonckus contortiu It is Jess efficient, but still very ^ < 
m removing TneftortrongyEus aiet, Ostertaffui circumcincta, an 
tnfxtTcarta AU of these species, itwill be noted, are from the abomasum 
It will remove the immature stages of H contortus, which is most in* 
portanl because it is then unnecessary to repeat treatment at shor 
intervals " 

The following recommendations for the use of phcnothiazine have 
ben made by Thorp’* and associates “Treat all the sheep in the floc 
m the late fall and winter with the phenothiasme drench Repeat tliis 
♦reatment m the «pnng 1 to 2 weeks after all the ewca have lambed 
ihen, place the entire flock on the 1 9 phcnothiaiinc and salt mixture 
French the lamha m the flock with phcnothiazine when they are 3 to 
iionths of age If it is a wet, warm season and the lambs show any 
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evidence of parasitism, it may be necessary in some cases to drench 
them again. Under some conditions, particularly after using the fall 
and spring drench for several seasons, it may be necessary to drench 
the ewes in the fall if they were drenched in the spring, providing tlie 
1:9 salt mixture has been before them at all times. All of the young 
stock kept over the winter should bo drenched- in the fall." The 1:9 
phenothiazine and salt mixture is prepared by mixing 1 lb. of pheno- 
thiazinepowder vfith9 lb. granularsalt. For lambs weighing up to 60 lb., 
the dosage of phenothiazine is 15 Gm It is well tolerated by pregnant 



Fig. 25 . — Sanitary feeding rack used m control of parasites. 

(Turner.) 

ewes, and can be administered at a dosage of 25 Gm. in the feed 
without risk to either tlje ewes or their lambs. Phenothiazine may also 
be fed in soybean-meal pellets — -Thorning et al.'* In badly diseased indi- 
viduals the dose should be reduced one-half. In numerous recent 
articles on the use of phenothiazine, the majority recommended salt 
licks combined with occasional drenching; others report success with 
salt licks alone, while u Texas report indicates the need for pasture 
rotation in addition to the use of anthelmintics. Seghetti and Marsh’® 
report from Montana that “ten per cent of phenothiazine in salt atthe 
rate of 1.5 Gm. of jihenothiarine per day for each ewe and her lamb 
will not only prevent clinical nematode parasitism in the Iambs, but 
will reduce worm numbers to a minimum in the ewes . . . winter 
treatment with phenotliiarine of ewes not showing clinical parasitism 
is not profitable on a range where sheep will take salt in the summer.” 
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A suspension suitable for ^^^sea'^^Troough warm 

phcnothiasme with an equa “““ ^ [ mature sheep is 

water to make a total volume of 20W CC I hejlo^^ 

120 cc , and for lambs weighing maintain suspen- 

Administer with a dose syringe and stir frequeny j 

aion A rapid method of f f^^theeLThour has been 

attached to a syringe at a possible rate of 200 sheep an 

descnbed by Whitlock " are made with re- 

Prophylaxis-The following ““ rvermifuge at 

sped to the prevention of parasitism , ,ate young 

rUlar intervals, avoid overstocking of the PJistoe, P favorable 
from adults early, and avoid damp places and water hoto 
to tie development of parasites Fecal l^^bmg rack 

by raised troughs and hayracks A specia^ I S above 

hL been designed by Tumer- (Fig 25) The a 

the floor and is constructed of 'T^IO mch board is set 

sheep’s head About 18 inches back of the rack a tbe 

on edge To reach the hay sheep must step over this ‘ 

front feet, and to keep them from geltmg m ''>* “'' '^18 pieventa 
are nailed every 18 inches from the board to the rack Tbis p 
them from dragging the hay out and tramping it under foot 
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STOMACH-WORM DISEASE IN CATTLE 
Etiology. — Ostertagia ostertagi has been occasionally mentioned as 
a cause of stomach-worm disease of cattle m the United States Ap- 
parently the first record of this disease m this country was by Stiles ^ 
In 1900, in an account of verminous disease m cattle, sheep, and goats 
in Texas, ho described the symptoms, autopsy findmgs, and parasites 
In May, 1920, Muldoon and Fnck’ described an outbreak m 84 breeder 
steers bought m the Kansas City yards A more complete description of 
this outbreak w as made by Ackert and Muldoon* in November, 1920 
In 1927 Barger* reported the deaths of 11 yearlings from this disease 
in the San Joaquin Valley in California In the California Station Re- 
port for 1927 it IS stated that Barger^a experience with this condition 
IS probably the first to be reported m California and it is the third to 
be reported in the United States In 1928 it was observed in lUmoia by 
Hawes * In the summer of 1931 it was the cause of several deaths among 
cattle in Penn Yan, New York, these animals had recently been slnpped 
from the West, In the cattle observed by Haw es, H. contortus was also 
present. Although this disease has been reported from widely separated 
sections of the United States, it does not appear to very frequent 
It la reported from European and other countries as an occasional 
enzootic m young calUc In 1905 Klein* wrote a bulletin on vermmoua 
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gaslnta of cal^ea cao»ed by Haomoncta 

L this country rt affects calves ^ “report the 

not as commonly as sheep In the m . j Columbia 

finding of the norm only in Maryland, D^Cta^In South 

cattle, but It 13 believed the disease is ” correspondent, 



Fig 26— Photograph of & caJf which shows the condition 

infection with 0$lerta(rui Cornell Vet 1937 27. 381 fCourtes> of D W Uaiter 


Ostertagia (abomasum) and .Yewwifodims (small intestine) 
parasites that may be associated with Oaterfajio m stomach-wonn 
disease of cahes are Coopena oncophora (small intestine) and Tnc o 
ttrongylus Special importance attaches to the habitat and acU\it> o 
this group of parasites It has been reported by Taylor* that infective 
larvae of O^ferto^ia and Afematodirus can regain the surface of ® 
pasture after being turned under by the plow and retain their infectiv ity 
for a >ear, that mass development of infective larvae may take place 
in as short a time as six days under field conditions, and that from 
soil infection ostcrtagiasis may develop in as short a time as four vveeKS 
Osferfagia ostertagi is the most frequent cause of stomach-worm 
cliseasc in calves Stiles’ wntes that the parasite was found in every 



STOMACH-WORM DISEASE 


213 


calf, stoe], and cow examined on his second fnp to Texas, and Marek 
reports that m the Berlin abattoir, Ostertag found it m 90 per cent 
of the slaughtered cattle Infection is favored by overstocking of 
pastures, fertilization of pastures with manure, drinking contaminated 
surface water from water holes and moist places, and swampy pastures 
Morbid Anatomy — Stiles empliosizes the small size of Ostertagia, 
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constant undulating movement of the fluid in the abomasum When a 
httle of this matenal is diluted with saline solution and poured into a 
petn dish the small worms are visible (Fig 27) 

Symptoms. — ^The majority of cases that have been described in is 
country have developed in the fall or winter chiefly in yearlings a 
pasture but the disease may appear at any time during the pasture 
season The principal symptoms are loss in condition pale mucosae 
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temperature from normal to 104®, a profuse watery diarrhea, and 
weakness. Bloody diarrhea has been observed. In a few days edematous 
swellings may appear in the submaxillary region. Tlie appetite is usually 
good. In the cases described by Muldoon,* death occurred in about a 
week after the appearance of profuse diarrhea. In Klein’s cases, the 
course was two to three months after showing the first symptoms. Be- 
cause of the changes in the wall of the stomach induced by Ostertagia, 
disease caused by this parasite is often fatal. 

Treatment. — ^Tetrachlorethylene and liquid petrolatum equal parts 
(15-20 cc. per 100 lbs body w'eight) administered directly after giving 
2.5 cc. of 10 per cent copper sulfate solution, or swabbing the mouth 
with the copper sulfate solution, has proved to be effective in the 
removal of Osteriagia.^ The treatment may be repeated once or twice 
at intervals of ten to fourteen days Do notr starve and do not drive 
animals before or after treatment. 

Phenothiazine is reported by Davey*^ and Swanson,*^ to have an 
efficiency in calves comp vable to that m sheep. It has a low toxicity for 
calves and the dose is 20 Gm. per 100 pounds (45.4 kg.) up to a maxi- 
mum of CO Gm. per calf, administered after a fast of from 18 to 24’hours. 
Small weak calves should not receive more than 20 Gm. It may also 
be given in the 1:9 phenothiazine and salt mixture as directed for 
sheep (p. 208). In calves phenothiazine is highly efficient against JT. 
contortus, Trichostrotigylu^ axei, and 0. oUertagi, to get the Hae- 
monchus it should be repeated in not less than 21 days. 

In advanced cases of trichostrongylosis in calves, dried yeast has 
been reported by Baker*® to be a useful adjunct; one-half pound was 
given twice daily. 

Phenothiazine given in a dosage of CO Gm. to unweaned beef calves 
5 to 7 montlis old reduced internal parasites and promoted growth; 
there was no difference in the number of small intestinal worms 
(cooperids), but only one-third as many stomach worms and hook- 
worms were found in the treated calves as in those untreated, 2 months 
after treatment.** 
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ANIMAL PARASITES IN THE SMALL INTESTINE 

ASCARIASIS IN SWINE 

Definition. — Ascanasis in swine is an affection of young pigs caused 
by migration of larvae through the liver and lungs, and the presence 
of adults in the small intestines. Death or injury to the pig is caused 
by lesions in the lungs or liver, or by toxic substances secreted by the 
adult. The specific cause is Ascam lumbricoides (Swum). Wherever the 
raising of swine is an important industry in this country, ascariasis is 
a serious parasitic disease. Because of its great economic importance, 
federal and local governments have instructed and demonstrated ex- 
tensively in methods of prevention, and the "McLean County system” 
(Raffensperger) ^ is widely known. 

Life History.— The female is 6 to 12 inches in length, the male 4 to 
6 inches. It is cylindrical in form, pointed at both ends, and colored 
yellowish-brown or slightly red. The eggs are oval, 60 to 75 microns 
long, by 40 to 58 wide; the shell is mammilated and the color is yellow. 
The habitat of the mature parasite is in the small intestine, but it may 
migrate to the bile ducts, the pancreatic duct, or the stomach. 

Ransom and Foster’ were able to infect swine artificially by feeding 
ascarid eggs containing motile vermiform embryos to pigs two weeks 
old. They found the life history to be direct without intermediate host. 
It is given by Ransom’ as follows: "The eggs as they are deposited by 
the worms in the intestine and as they are passed out in the feces of 
the infected animal, arc in early stages of segmentation. At the tem- 
perature of the body tlie contained embryos are unable to complete 
their development to the infectious stage, but at the lower temperature 
of the outside world in the presence of oxygen and moisture, the em- 
bryos finally reach the infectious stage after which no further develop- 
ment occurs until the eggs arc swallowed. The eggs may become 
infectious as early as ten days after tliey have passed in the feces but 
usually a much longer time is required. They are highly resistant to 
unfavorable conditions such ns cold or dryness, and the embryos pro- 
tected by the shell of the egg may retain their vitality for long periods 
of time. Embryos kept for five years have been found to be still alive 
(Devaine) From Uieso facta it is evident that soil that has been con- 
taminated by the fcccs <jf infested pigs will retain infection for a long 
time; also U»at the amount of infection in jdaccs occupied by pigs will 
tend to increase so that ultimately the toil will become heavily laden 
with ascarid eggs. ' 
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Fig 29 Egg of Ateartt bimbncoidei iq the infective stage 

showing embryo coiled wilhin the shell x 400 (Benbrook 
Vctennary Practitioner » Bull Ames Iowa Iowa State College 
1935 24, No 10 ) 

development but soon die and degenerate Those that reach the lungs 
during their migrations grow and develop to a stage considerably more 
adtanced than the newly hatched larvae, becoming five to ten times 
the original length to 2 5 mm as compared with 0 25 to 0^ mm 
In cases of heav> infection they may be found in large numbers m the 
lungs a week to ten days after the eggs have been swallowed From 
the lungs the )oung worms crawl up the trachea and down the esopha- 
gus ijnd pass through the stomach and into the small intestines, where 
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they may be found as early as six days after infection, but in con- 
siderable numbers not until ten days have elapsed after the eggs were 
swallowed. They establish themselves in the small intestine and com- 
plete their development to maturity. From the time the eggs are swal- 
lowed about two and one-haU months are required for development to 
the adultstagc." 



I Fig. 30 . — Section of mouse lung sbotriog Aecans larva. (Ransom, Cornell 
Veterioarian, April 1920.) 


Morbid Anatomy.— Pathological changes in the liver that result 
Sroto migration o£ the larvae are first, congestion and hemorrhage. Fol- 
lowing migration the liver shows numerous whitish indurated areas 
about % iosh in diameter. The changes in the Jungs are edema, pete- 
chial hemorrhage, and lobar or lobular pneumonia. The pig is under- 
sized and poor. The skin may be jaundiced. In the bronchi and intes- 
tines are numerous larvae. If there has been time for their growth, 
mature ascarids are found in the intestines. 

Symptoms.— Susceptibility is chiefly among Utile pigs, 2 to 8 weeks 
of age; older animals and adults are relatively immune to new attacks. 
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stunted Occlusion of the bile ducts causes jaundice and convulsions 
often death A poor condition and an ictenc skin m an otherwise norma* 
pig IS an indication of ascanasis and such individuals may succum 
to a simultaneous vaccmation against hog cholera Kumerous larvae 
may be found m the feces and the bronchial mucus of an afiected pig 
Adult parasites m the intestines secrete an irritating substance that 
may cause 8e% ere catarrh When this substance is brought m contac 
with the skin of certam individuals through handling the parasites, an 
intense itching results, the same effect may be experienced from a 
rectal examination of a hea\ily infected horse The blood undergoes 
hemoljBis and eosmophtlia may develop 
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Treatment. — Approximately three-fourths of the worms are ex- 
pelled from the intestine by a single dose of oil of chenopodiura; 
5 cc. per 100 pounds in 2 ounces (60 cc.) of castor oil or mineral oil. 
Withhold food for twelve to twenty-four hours before treatment. For 
heavily infected swine reduce the dose one-half and repeat after an 
interval of twelve hours. This may be repeated in a week or ten days 
in order to remove any that may have escaped the first treatment. It 
may be given in the mouth with a dqse syringe or placed directly in the 
stomach through a tube. The castor oil should never be omitted. While 
this vermicide is highly effective in the removal of adult worms from 
the intestine, it does not repair the injury that has^resulted from in- 
vasion of the lungs. During anthelmintic treatment, pigs should be kept 
in a place that can be cleaned and disinfected after the expulsion of 
the worms. 

According to Swanson” end associates phenothiazine administered to 
pigs as an anthelmintic seems to be as effective for the removal of 
mature ascarids as oil of chenopodium, except in cases where only a 
tew worms are present. The dosage for pigs of different weights is: 
under 25 lbs., 5 grams; 25 to 50 lbs., 8 grams; 50 to 90 lbs., 12 grams; 
90 to 175 lbs., 20 grams. It may be administered in capusules or in the 
feed, and it has a low toxicity for swine. 

In an extensive comparison of the relative value of oil of cheno- 
podium, phenothiazine, and sodium fluoride, Enzie” and associates re- 
port that oil of chenopodium appears to remove about tliree-fourths 
of the ascarids from pigs, and that phenothiazine is considerably less 
effective; ‘Tn limited trials, sodium fluoride demonstrated a signifi- 
cantly fiuperior aecaricidal ectioo in pigs, was as well tokrated as 
either of the above-mentioned drugs, and was easy to administer. 
Much more extensive testing will be necessary, however, before the 
safety and anthelmintic value of sodium fluoride can be properly 
evaluated.” It is administered as 1 per cent of the feed for one or two 
days. An additional favorable report on trials with sodium fluoride has 
been made by Allen.’ 

In a U.S. BAI Report for 1948,* it is stated that 0.75 per cent of 
sodium fluoride appears to achieve essential maximum efficacy and 
safety with no detectable loss of natural safeguards; this concentra- 
tion produced slight congestion of the kidneys in a few pigs 'and 
reduced the feed intake from 31.3 per cent of the normal in some pigs 
and 43.2 per cent in others. 

Prophylaxis. — Prevention is the most effective method of combat- 
ting ascariasla in pigs. This should begin with the treatment of the sow 
about to farrow. The McLean County system is as follows: 
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1 Clean the farrowing quarters thoroughly and then scrub with 
boiling water adding 1 pound of lye to 30 gallons of water 

2 Brush loose litter and mud from sides of sows then wash the 
udder thoroughly with warm water and soap and then place the sow 
in the clean farrowing pen This is done three or four days before 
farrowing 

3 Confine the sow and pigs to the farrowing pens until they are 
moved to clean pasture and haul — do not drive — them to the pasture 
Water and feed must be provided in the clean pasture as the young 
pigs must not under any circumstances be permitted to go back to the 
permanent hog lot for feed or water until 4 months old It is advisable 
to confine them to the pasture until time to turn them into the com 
field’ 

Routine treatment of the sow before farrowing for the expulsion of 
ascands is not practised Sows are less heavily infested than the young 
pigs According to Raffensperger experiments indicate that at the 
time of the March and April farrows it will probably take at least eight 
weeks under weather conditions prevailing m Illinois for the ess^ 
passed in the manure the sows to become infective 
Eliminate hog wallows and dram yards and pens Remove manure 
often to fields not occupied by swine Badly infected lots should be 
plowed and kept free of hogs for a time 
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THORN-HEADED WORMS IN SWINE 
Macracanthorhynchus hirudiniaceus (Echinorhynchus gigas), about 
the size of an ascarid, occura in the small intestine of swine and 
especially in the jejunum. It is reported by Mdnning to have a wide 
distribution, but in this country it is chiefly a parasite of the South 
and other areas where hogs pastured in wood-lots are infected by eating 
beetles and grubs. Damage results from irritation of the mucosa and 
perforation of the intestinal wall. Diagnosis can be made by finding the 
eggs in the feces. No effective remedy has been reported. 

ASCARIASIS IN EQUINES 

Ascaris equomm (megalocephahi .) — ^This species is found only in 
equincs. Its habitat is the small intestines, and occasionally it migrates 
to other organs. The female is 6 to 12 inches long. The eggs are round 
and 90-100 microns in diameter. According to Hobmaier, and Had- 
wen' the life history is analogous to that of A. lumhneoides. Many 
horses harbor a few of the mature parasites when they do no harm. 
Colts suffer severely from heavy infections, and older animals may 
likewise be affected. Infection occurs through contaminated food and 
water. This most readily happens when rou^iage is eaten off the fioor 
where it has been exposed to fecal contamination. Young foals may 
lick the walls and floor, nibble at bedding or feces, and even develop the 
habit of eating filth. Foals that run on permanent pasture are always 
infected from this source. Confinement in dirty stables favors infec- 
tion. The mature parasite causes mechanical injury and forms harmful 
products that affect the general condition, the blood and the neiwous 
system, as m swine. Migrating larvae injure the liver and lungs. A 
combined infection with ascarids, bots, and strongyles is frequent. 

Dimock® has reported from Kentucky that all horses that have died 
following an attack of sickness have shown on autopsy parasites and 
tissue changes resulting from the presence and action of parasites that 
cannot help but have been a factor in bringing about sickness and 
death; he believes it would be worth while to adopt a system of para- 
site control on every horse farm. 

Morbid Anatomy. — In the young foals described by Hadwen,* the 
lun^ were spotted, edematous, and slightly hepatized in spots. The 
liver was badly spotted and degenerated. The small intestine of one 
was hard, thick, and contained much mucus. Ascaris larvae, varying in 
length from 2 mm. to 3 cm., were found in the duodenum, and they 
were also numerous in the air passages In one badly stunted 2-year- 
old colt autopsied in our ambulatory clinic the small intestine was filled 
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decreased. The fcccs are dry and brown — ^“burned” — and covered with 
mucus. In young animals constipation may alternate with diarrhea. 
A rectal examination may cause itching and redness of the skin of 
the examiner. Sometimes a few ascarids are passed in the feces. On 
microscopic exammatioa of the feces, eggs are often found; but only 
when they are numerous can a positive diagnosis be made. In suspected 
cases a vermifuge will bring evidence of the number of adult parasites. 

Diagnosis. — ^This is made on the history of gradual loss in condi- 
tion, the evidence of anemia and debility, and the presence of numerous 
eggs in the feces. In foals thejesions in the lungs and liver, combined 
with the presence of larvae in the duodenum and bronchi, afford a 
means of diagnosis when the parasites have not approached maturity 
in the small intestine. 

Treatment. — Carbon disulfide 6 drams (25 Gm.) has been found by 
Hall* and associates to be almost 100 per cent effective in the removal 
of ascarids. Pood is withheld for 18 to 24 hours preceding medication. 
The vermifuge is given through a stomach tube or in a capsule, and 4 
hours later the horse is fed. The dosage according to age is as follows: 
3 to 5 months, 10 co ; 5 to 3 months, 15 ce.; 12 to 18 months, 20 cc.; 
2 years, 25 cc.; 3 years and over, 30 cc There may be constipation in 
young horses two to four days after administration, and this may be 
relieved by givmg 1000 cc, of liquid petrolatum. The administration 
of carbon disulfide should not be combined with a laxative. 

Carbon tetrachloride 6 to 12 drams (25-50 cc.) per, 1000 lbs. or more 
is also effective for the removal of ascarids. This should be followed 
by a saline purgative (sodium or magnesium sulfate 1 Ib. dissolved in 
water) to reduce the toxic effect, and if the animal is poor include 
calcium gluconate. Give a bran mash at night of the first day,, fast the 
second day, administer carbon tetrachloride on the morning of the 
-third day, and feed at noon. Carbon tetrachloride may be given to 
pregnant mares. In the use of carbon disulfide or carbon tetrachloride 
water should be provided before treatment, but not for several hours 
after treatment. 

In our experience, tartar emeUc administered according to Grimme’s* 
method has proved satisfactory. Witlihold water at night; dissolve 4 
to 6 drams (1&-20 Gra.) in a pail of water; give one third at 6 a.m., 
one third at 7 a.m., and one third at 8 a.m. Colts six months to one year 
old receive 5 to 10 grams, suckling foals 2 grams. Fowler’s solution of 
arsenic 4 drams (25 cc.) given three times a day may be followed by 
Die expulsion of many worms. 

Prophylaxis. — ^Wash and disinfect the foaling stall previous to par- 
turition; turn mare and foal in a paddock or pasture nut previously 
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decreased. The feces are dry and brown — ^‘burned” — and covered with 
mucus. In young animals constipation may alternate with diarrhea. 
A rectal examination may cause itching and redness of tlie skin of 
the examiner. Sometimes a few ascarids are passed in the feces. On 
microscopic examination of the feces, eggs are often found; but only 
when they are numerous can a positive diagnosis be made. In suspected 
cases a vermifuge will bring evidence of the number of adult parasites. 

Diagnosis. — ^This is made on the history of gradual loss in condi- 
tion, the evidence of anemia and debility, and the presence of numerous 
eggs in the feces. In foals thejesions in the lungs and liver, combined 
with the presence of larvae m the duodenum and bronchi, afford a 
means of diagnosis when the parasites have not approached maturity 
iff the small intestine. 

Treatment. — Carbon disulfide 6 drams (25 Gin.) has been found by 
Hall* and associates to be almost 100 per cent effective in the removal 
of ascarids. Food is withheld for 18 to 24 hours preceding medication. 
The vermifuge is given through a stomach tube or in a capsule, and 4 
hours later the horse is fed. The dosage according to age is as follows: 
3 to 5 months, 10 cc.; 5 to 8 months, 15 cc.; 12 to 18 months, 20 co.; 
2 years, 25 cc.; 3 years and over, 30 cc. There may be constipation in 
young horses two to four days after administration, and this may be 
relieved by giving 1000 cc, of liquid petrolatum. The administration 
of carbon disulffde should not be combined with a laxative. 

Carbon tetrachloride 6 to 12 drams (25-50 cc.) pec 1000 lbs. or more 
is also effective for the removal of ^carids. This should be followed 
by a saline purgative (sodium or magnesium sulfate 1 lb. dissolved in 
water) to reduce the toxic effect, and if the animal is poor include 
calcium gluconate. Give a bran mash at night of the first day, fast the 
second day, administer carbon tetrachloride on the morning of the 
, third day, and feed at noon. Carbon tetrachloride may be given to 
jiregnant mares. In the use of carbon disulfide or carbon tetrachloride 
water should be provided before treatment, but not for several hours 
after treatment. 

In our experience, tartar emeric administered according to Grimme's® 
method has proved satisfactory. Witlihold water at night; dissolve 4 
to 5 drams (15^20 Gm.) in a pail of water; give one third at 6 A.M., 
one third at 7 a.m., and one third at 8 a m. Colts six months to one year 
old receive 5 to 10 grams, suckling foals 2 grams. Fowler’s solution of 
arsenic 4 drams (25 cc.) given three times a day may be followed by 
tlie expulsion of many worms. 

Prophylaxis. — ^Wasli and disinfect the foaling stall previous to par- 
turition; turn mare and foal in a paddock or pasture not previously 
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occupied by cquinea for at least a year, clean stables frequently to 
avoid fecal contaramnlion , and hmc the floors Bardwell has observed 
that removal of manure once a week from the pastures of the studs in 
Kentucky will reduce mfcction m foals 
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ASCARIASIS IN CALVES AND LAMBS 
Ascanasis m calves and lambs is rare m the United States In South- 
ern Europe, calv cs frequently harbor ascands By some the species w 
regarded as identical with that affecting children and pigs — A fumbn- 
cotdes, although it carries a different name A vtfulormn, calves, A 
ovM, lambs According to Gastcigcr the worms arc removed by tartar 
emetic (3 to 5 Gm m 125 cc water) given in doses of 15 cc every 4 
hours until the worms appear 
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TAENIASIS IN SHEEP 
fTapcitonn,) 

racma fimbnata (Fringed Tapeworm, Thysanoma acttnoides) — 
This parasite is common in the United States west of the Mississippi, 
but It 18 not know n to occur m flocks east of this riv er la 1890, Curtice’ 
reported it a native of North and South America, as the most com- 
mon parasite of our Flams, and one that causes great loss In Colorado 
he found that 80 to 95 per cent of the sheep in the flocks were affected 
and that as many as 100 parasites might be found in a single sheep 
Hall* wntes that it seems to be losing ground with the breaking up of 
the big western sheep ranger, and Welch* states that “The fringed tape- 
worm was considered a very important parasite of lambs a few >ears 
ago, but we do not consider it so now ” Heavy infection, however, is a 
cause of considerable loss from condemnation of livers in packing houses 
Life History. — ^The habitat of the mature form is the small intestine, 
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and young parasites grow in the bile duct. Its usual length is about 
6 inches though it may reach a foot The posterior border of each seg- 
ment has a fringe or projection — fringed tapeworm. Segments contain- 
ing eggs pass out of the sheep in the feces, but the further development 
of the parasite is unknown; an intermediate host is suspected. The 
smallest forms of the parasite appear in lambs soon after the second 
month of age, but it requires at least six months, possibly ten, to attain 
adult size. Because of the slow growth it affects lambs of a more ad- 
vanced age than those infected witli other tapeworms. 

Symptoms. — It is claimed that lambs and yearlings are chiefly 
affected; that poor growth is noted in the fall; and that by late fall 
and early winter the symptoms are well-marked. According to Curtice,^ 
affected lambs have large heads, undersized bodies, and a stiff gait; 
tenesmus and diarrhea may be present, and death is due to inability 
of grazing lambs to withstand storms and cold. 

Treatment. — ^In experiments with bis (5-chIoro“2-hydroxyphenol) 
methane,* Ryff , Honess and Stoddard* found it to be effective in remov- 
'ing the fringed tapeworm, as well as Monezias, in dosage of 0.25 Gm. 
per pound of body weight for sheep on feed, and 0.05 Gm. per pound 
after 24 hours of starvation. Small lambs of 30 to 40 lb. required more 
per pound, so that a practical dosage level for lambs on feed was 0.4 
Gm. 

Monezia expansa . — ^This parasite, introduced from Europe, is com- 
mon in lambs in most parts of the United States. Its habitat is the 
small intestine, where it may reach maturity and attain a length of 
5 yards in a 2-moath-old lamb. The length is from 15-30 feet, the widtl) 
of the broadest segment 2 cm.; the eggs are globular or polygonal, and 
50-70 microns in diameter. The end segments are filled with eggs which 
pass out in the feces, and their presence here serves to establish the 
diagnosis. Stunkard" has demonstrated that mites {Galumna spp.) are 
the intermediate hosts of infective larvae (cysticercoids) in life 
cycle of ^fonezUl expansa. 

An outbreak of tape-worm disease in calves, due to Monezia expansa, 
has been described by Link, R. P., ct al.* 

Symptoms. — ^Monezia is capable of causing disease in Iambs under 
six months old; in older sheep its presence may be ignored. Usually, 
where tapeworm disease is suspected, other associated parasites, such 
as the small intestinal worms, are the cause of symptoms. Yet most 
authors concede the possibility that heavy infection may cause un- 
tliriftiness, and diarrhea or constipation. As reported by the Federal 

* Diphcuthaso-TO (20% suspenaioa) ; tenutol (15% suspension) ; and tenUtbene 
(0.6 Gm. tablets), Pitman-Moore Co. 
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Bureau of Animal Industry, 1940, p 80, expcnraental infection of 
lambs 4 Ui 7 weeks old persisted 40 to 81 days The average weekly 
gam per animal was 1 24 pounds, ns compared with 2 43 pounds in 
uninfected lambs It was concluded ‘ tliai tapeworms acquired by 
lambs early m life exert a deleterious effect on these host animals by 
retarding normal gam in weight ” 

Treatment — ^The combination of nicotine sulfate and copper sul- 
fate {1 5 per cent of each), as used for the expulsion of stomach worms 
(page 207) has an efficiency of approximately 100 per cent against the 
common tapeworm of sheep The administration of 0 5 Gm of lead 
arsenate per lamb in capsules has been reported by McCulloch and 
McCoy’ as a reasonably safe and effectue tacniafuge against Jlf onezm 
spp , a single dose was followed by the expulsion of many tapeworms, 
and the treated yearlings improved 

According to Brandenbcrg* 1 pound (500 Gm ) of kamala mixed 
with 3 ounces (120 Gra ) of freshly powered copper sulfate is highly 
effective adult sheep, 90 Gm , 60 to 90 lb lambs, 30 Gm , 40 to 60 lb 
lambs, 2 5 Gm , 25 to 40 lb lambs, 2 Gm Prefeed on soft food, fest 
for 16 to 24 hours, withhold feed for a few hours after medication, 
then give one feeding of dry hay and turn to pasture 
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OTHER PARASITIC DISEASES OP THE 
SMALL INTESTINES 

The following description includes a group of parasitic diseases of the 
small intestines frequently associated with stomach worm disease and 
wused by small worms belonging to the family Tnchostrongylidae 
(trichostrongyles) These diseases may occur only in certain places and 
only occasionally, but they appear to be increasing in frequency and 
importance There may be differences of opinion concerning the patho- 
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genic action of the parasite or it may appear to be harmless in one 
section of the country and harmful in another. These parasites include 
various species of the following genera: Trichostrongylus, NematodiruSf 
Cooperia, and Bonostomum. 

Trichostrongylus spp. — In the United States the most important 
species of this group in the small intestine is T. colubriformi} (insta- 
bilis) inch long). The habitat is the duodenum, occasionally the 

abomasum, of sheep and goats. Because of their small size, location in 
close contact with the mucous membrane, and covering of mucus, they 
are easily overlooked on autopsy. They may be recognized by placing a 
scraping from the mucous membrane in a shallow glass dish of water 
and holding it over a black background. The eggs are 75-95 x 35-40 
microns and they resist drying 15 months. Freeborn and Stewart' state 
that it is not uncommon to find these parasites so plentiful as to form 
a hairy mat on tlie surface of the mucosa, that tlieir pathogenicity is 
unquestioned, and that their prevalence in California is equal to that of 
Ostertagia. Experimental infestations, reported by Andrews,* produced 
a profuse diarrhea in 13 to 59 days after the first dose of larvae and 
caused the death of the host 3 to 53 days later, In three instances death 
occurred before the worm eggs appeared in the feces, thus making 
impossible a positive diagnosis of these cases prior to autopsy. While 
it is reported by Ross* that trichostrongylea usually do not give rise 
to any obvious lesions in the bowel, Andrews* refers to “an accumula- 
tion of serous fluid in the abdomen, diiluse infiammation of the small 
intcstioc, and a friable condition of the liver,” in sheep and goats 
experimentally infected with known numbers of infected larvae. In 
animals dying of trichostrongylosis no anemia was observed. In the 
diagnosis of trichostrongylosis, egg counts are deceptive for they are 
poor layers. Emphasis is placed on the presence of black scours before 
or shortly after weaning, colorless or reddish fluid in the body cavities 
and tlic absence of anemia and subcutaneous edema. 

Neinatodirus spathiger, N. /UicoUii (Tread-Necked Strongyles ). — 
This parasite is located in the small intestine, often in laigc numbers, 
from 6 to 20 feet posterior to the abomasum. The male is 1.5 cm., the 
female 2.3 cm. long and reddish in color. The eggs are elongated oval, 
150-200 X 75-90 microns. Infective larvae may form within the egg 
before hatching, and infection occurs either by ingestion of the embry- 
onated egg or the larvae. According to Hall'* and coworkers, N. 
tpathiger appears to bo quite common in sheep in Uic United States. 
Welch* reports tliat in Montana "NeTnatodirus is our chief intesUna! 
parasite. In most cases of intestinal porasiibm in lambs, wo find this 
jurasitc to bo the principal offender,'* This ohservatioa is supported by a 
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Btatement m the Report of the Committee on Perasitic Diseases, 
United Slates Live Stock Sanitary Association,* 1937, that “observa- 
tions over a period of 20 years m Montana indicate that of all the 
intestinal nematodes of sheep the most severe pathogenic effect is pro- 
duced by Nematodvms, which, m the past, has been generally con- 
sidered to be of minor importance Control work on parasites should in- 
elude recognition of the importance of this worm ” 

Coopena curtuxi (sheep and goals), C oncophora (sheep and cat- 
tle) —The habitat is the duodenum, occasionally in the abomasum, 
of rummants In size, location, and difficulty of finding, it corresponds 
With Tnchostrongyhis The cg^ are 60 80 x 30 35 microns Fata 
infections in goats from heavy mfccUon with C curttcet have been re- 
ported from Australia by Edgar/ who observed that this parasite alone 
may have definite pathological significance Severe infections m calves 
and sheep on wet pastures have been reported In experiments con- 
ducted in the U S Bureau of Animal Industry (An Rep 1936, p 54) 
it was observed that sheep experimentally infected with C curlicci 
required 80 pounds more feed than did nonmfected sheep per 100 
pounds of gam m weight 

Bunostomum tngonocephalm (Sheep Hookw orm) —The habitat is 
m the postenor part of the small intestine, they are 1 inch long, 
tliread like, and reddish m color The eggs are 80 x 40 microns The life 
history is direct This parasite is common m sheep m the Southern 
States and it is infrequent where there are severe frosts Shaw* writes 
that they have been found quite prevalent m a few bands of Oregon 
sheep 

Nodular disease is an important parasitic disease of sheep and the 
lesions are occasionally found m the small intestines — see ammal para- 
sites in the large mtestme for description 

Morbid Anatomy — On postmortem examination chief interest at- 
taches to the number and character of the worms rather than the 
lesions in the mtestme which may be slight. In suspected parasitism the 
presence of fluid m the body cavities is highly suggestive The most 
favorable material for exammaUon is an animal slaughtered in an 
advanced stage of the disease 

Symptoms — ^The symptoms are practically identical with those 
caused by round worms m the abomasum In many instances both the 
small mtestme and the abomasum are mvolved As commonly de- 
scribed, tnchostrongylosis is chiefly a disease of lambs and young sheep 
from the age of weamng to 18 months, but there are many exceptions 
The characteristic symptoms are unthnftmess, diarrhea, anemia, loos- 
ening of the wool, pale mucous membranes and a rather high mortabty 
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that is distributed over several weeks. In advanced cases edematous 
swellings in the submaxillary region are common (bottle jaw). The 
appetite usually remains good. The seasonal occurrence is from spring 
until fall. 

Treatment. — For the expulsion of Trichostrongylus spp., the com- 
bination of copper sulfate and nicotine sulfate as administered in 
stomach-worm disease (page 207) is effective. Cooperia and Nemato- 
dims may be expelled by a mixture of tetracbJorethylene and mineral 
oil (5-10 cc. of each) given directly after predosage with 2.5 cc. of 10 
per cent copper sulfate solution. Tetrachlorethylene is also given in 
capsules, but the preceding method is more efficient. Phenothiazine has 
proved to be an efficient vermifuge against Trichostrongylits, but not 
against Cooperia or Nematodirus. Turk* writes that phenothiazine-salt 
(1:10) mixture aids in preventing a worm parasitic load from building 
up, but it will not remove the parasites from a heavily infected lamb, 
and that anthelmintics are effective only in conjunction with proper 
nutrition and pasture rotation. 
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ANIMAL PARASITES IN THE LARGE INTESTINE 
NODULAR DISEASE OF THE SHEEP AND GOAT 
(Oesophagoatomias^a Nodvlans^ Nodular Disease) 


Definition -A nodular disease of the large intestine, to some extent 
of the small intestine, caused by larvae and adults of Oesophagosto- 
mum columbuinum, and charactenied by diarrhea, emaciation, and 


In 1910 Hall* reported that m the United States it was confined to 
the Eastern, Southern, and Middle Western States In 1920 Ransom and 



Fig Sij—OetophagoMtomum colum&tonum Male at left 
female at right x 5 (Ransom, U 8 Dept Agr , BA I Bui 
127) 

Hall* wrote that it was spreading and increasing in extent and impor- 
tance m the United States The parasite seems to be native to this 
country In infected areas nearly all sheep have nodules in the 
tines, and this makes it difficult at times to convince the owner that the 
disease is serious As a sporadic and enzootic affection it causes heavy 
loss by affecting the nutrition and by death Hall has quoted Salmon 
as stating he believes this malady is the chief obstacle to successful 
sheep raising m the Southern States, and Smith and Niles as reporting 
instances in Virginia m which over half of large flocks have been lost 
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as a result of this worm. While this disease is said to be an affection of 
warm climates, it is widely prevalent in the cold climate of northern 
New England and it' has been reported as ctnuinon in Quebec. Oeso- 
phagostomuin columbianum and Haemonchus contortxis are reported 
by Swales® to be the two most important nematodes in Eastern Canada. 

Life History. — ^The habitat of the adult is in the large intestines 
posterior to the cecum. The male is 10-15 mm. long, the female 14-18 
mm. The eggs are 65-75 microns long by 40-50 wide. The worms have 
a characteristic white color which differentiates them from most of the 



Fig. 34.— Egg of Oesophagostomum coiumbionum. (Photo- 
graph by Volgenau.) 


other sheep parasites. Veglia* has described the life history. The de- 
velopment is similar to that of Uaemonchua' contortus. After the eggs 
pass out in the feces they become encysted and infective in about a 
week and are then resistant for more than a year. At night and on rainy 
days the larvae crawl on the grass, and on bright warm days they go 
down to the ground. After ingestion by lambs they immediately pene- 
trate the intestinal wall of the large bowel, and since Iambs generally 
have no immunity against them there is no tissue reaction and no 
resistance against the invasion. Tlie larvae develop la the intestinal 
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wall and after a period of five days return to the lumen of the intestine 
as young worms, after about forty days from the date of infection 
eggs are passed m the feces This de\elopment*may also take place 
in the same manner m certain older sheep that have no resistance 
Migration into the lumen of the intestine causes severe irritation of 
the mucosa and results in diarrhea, this is one of the chief causes of 
injury by the parasite In lambs and nonrcsistant sheep there may he 
many mature worms in tlie cccura with no corresponding nodular 
changes in its wall, the nodules arc rarely seen in lambs In older sheep 
that possess a certain degree of immunity, penetration of the wall by 
larvae causes a tissue reaction and the formation of nodules which 
enclose the parasites Larvae which escape from these nodules may 
wander about m tJje wall of ilie intestine, but usually ihoy do not 
return to the lumen 

Damage is caused by injury to the muscosa during migration of 
larvae from the intestinal wall, by toxic secretions of adult worms 
which maj act directly on the mucosa or by resorption , and by dam- 
age to the intestine by large numbers of nodules in its wall In the east- 
ern part of the United Stales parasitic nodules are present m the m- 
testmes of nearly all sheep, and when they are scattered so thickly as 
to be almost continuous over large areas of mucosa the sheep suffer 
from malnutrition, and perforation of the bowel may occur Recovery 
is said to be rapid when the worms are removed The adult has been 
found to hvp in the intestine of the sheep for twenty to twenty-one 
months m the majority of cases, and in exceptional cases even longer 
Morbid Anatomy — ^The cadaver is emaciated, and the internal or- 
gans are anemic and atrophied In both the small and large intestine 
are found hundreds and thousands of nodules from % to 14 inch and 
even larger in diameter Many of these are confluent, so that extensive 
areas of the intestine are almost wliolly involved Perforations are com- 
mon Nodules are usually most abundant on the cecum, but they may 
be found m the adjacent lymph glands, the omentum, and the liver 
Recently formed nodules are greenish, cheesy, and may contain larvae 
The older nodules are calcareous, vary in color, and are free from 
larvae The nodules are rarely seen m lambs and in nonresistant sheep 
Symptoms — Veglia* has described two clinical forms The first, 
traumatic and septic form, develops in about a week after a severe 
infection, and is charactenxed by thurst, grinding of the teeth, persis- 
tent diarrhea, and prostration This attack is caused by migration of 
the larvae into the lumen of the intestine and the mortality is high The 
feces are nch in mucus and pus Lambs often stand in a stretched out 
position with the hmd legs and forelegs extended 
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The second, toxic form, was observed in lambs one to two years old. 
They had resisted the initial attack, and several months later suffered 
from mild attacks of alternate diarrhea and constipation. They were 
weak and stiff. The conjunctiva and mucous membranes were not espe- 
cially pale, as in haeraonchosis. After a course of three or four months, 
when there had been loss of flesh and wool, there developed in some a 
pronounced muscular weakness of the hmd parts. 

Curtice® was among the first to describe the disease in the United 
States. He wrote that “yearlmga may show considerable infection, but 
it is usually in the older sheep that the most abundant infection 
occurs." Apparently Curtice has reference to the abundance of nodules 
within the sheep. 

While Veglia was unable to infect adult sheep as readily as lambs, 
it is not unusual to meet with heavily infected fatal cases in such 
animals; probably the infection has progressed from a younger age. 
An owner sometimes states that the disease did not exist in his herd 
until after the purchase of sheep that scoured, and from these it has 
gradually spread to the orginal flock. In general, it is a disease of the 
fall and winter. Scouring begins among the lambs in tlie fall and it 
gradually becomes worse. With a good appetite and an abundance of 
food 60 per cent of the weight may be lost within a month. Physical 
examination reveals debility, emaciation, a pale dry skin, and dry wool. 
Because of the disturbance of the cecum, diarrhea is severe. It has 
been observed in abattoirs that sheep carrying many nodules are 
below the others in condition. The eggs are abundant in -the feces, but 
they are not readily differentiated from those of other intestinal para-^ 
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4 Veglja F Preliminary nolca on Ihe life h stoi> of Ocsophagostoma columbi 

anum 9th and lOth Reports Dtpt Agr Union of S \frica 1923 p 8U 
Ocsophagostotniasis m Sheep 13lh and 14th Reports 1928 p 755 

5 Curtice Cooper Animal Para, (ca of Nheep tJ5B IJ 1890 

NODULAR DISEASE OF CATTLE 
Oesophagostomum Tadmiwn — ^Thc larval form of this parasite is 
sometimes found in cattle in tiie wall of tiie small intestine near the 
cecum It is never present m sufficient numbers to cause symptoms 
The nodules are Va to H inches in diameter and on incision present a 
greenish cheesy surface They have been mistaken for tuberculosis 


STRONGYLOSIS IN EQUINES 
Definition -^-Strongilosis m cquincs is eitiicr an inflammation or 
necrosis of the cecum and colon caused by adult and larval forms of 


S 



/ 


Fk aS-Fw or Sfrmnfi, lorn' (Pi olORnij h hy VoIrtiu i) 

strin^lcs and t>hui8t Hits I arval fi nns may also cause aneurisms 
emboh and thrombi of the great mesenteric artery and its branches as 
well as inflammation of the serous and subserous tissues of the pleura 
an peritoneum This is the most impi rtant intestinal parasitism of the 
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horse. While it affects animals of any age, it is most injurious to year- 
lings and 2-year-olds. 

Etiology. — Parasitism in horses is eapeoially pJcvaloiit wljoje tlicro 
is continuous grazing on lieavily infected pastures. This occurs (jh tlie 
horse-breeding farms in Virginia and Kentucky and in the Middle 
West. Spreading of manure on horse pastures may also cause heavy 
infection of the soil. While horses of all ages harbor parasites, chief in- 
jury occurs from birth to maturity, and the amount of injury depends 
on the number of parasites, the age of the horse, and the state of its 
nutrition. Destructive infections occur when young horses drink from 
a heavily infected common water hole. 

Description of the Parasites. — There are two chief groups; large 
strongyles (sclerostomcs, blood atrongyJes) and small strongylcs 
(cylicostomes). The large strongylcs {Slrongylus) include three spe- 
cies: S. vulgaris, S. edentatus, and S. equmus. The small strongyles in- 
clude the genera Trichonema (CylicoUomiim) , Triodontophorus, and 
several others of less importance. The adult strongyles are blood 
suckers, and the presence of red larvae embedded in the mucosa of the 
large intestine indicates that they also are blood suckers. In the colon 
and cecum they cause severe injury by abstraction of blood, by me- 
chanical injury to the raucous membrane, and by the production of 
hemolysins. 

S. vulgaris is present in nearly all equines. The habitat of the adult is 
the cecum and colon. The male is 15 mm. in length, the female 25 mm. 
The eggs are 75-80 microns long by 40-50 wide. They are deposited 
in the large intestine and while undergoing division pass out in the 
feces; they do not hatch in the intestine. Under favorable conditions of 
moisture and temperature hatching and further development occur 
outside, and in a few days the resistant ensbeathed stage of the larvae 
is reached. They are now infectious, able to resist moisture and freez- 
ing, and in temperate climates they may survive the year round. After 
being swallowed in feed and water their further development is 
thought by most parasitologists to be as follows: From Uie intestine the 
larvae enter the circulation and pass through the liver and lungs, where 
some are arrested and perish. Many continue on to be deposited, chiefly 
in the walls of the great mesenteric artery, but to some degree in its 
branches. Here they cause aneurisms, thrombi, and emboli, and pass 
to Uie walls of the cecum where they form cysts or abscesses, and from 
whicli they finally emerge into the lumen as mature parasites. 

S. edentatus is somewhat less common than S. vulgaris. Its habitat 
is the cecum and colon. The male is 25-33 mm. long, Uie female 33-36 
mm. The larvae arc often found under the serous membranes of the 
pleura or peritoneum, but they may be found in other places. 
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S e^u^n^ IS less common than the otliers Ita habitat is the cecum 

and colon It IS 30 40 mm long k., secies and 

Tnchomma Wylicostomum) includes a number 
no useful object is served in attempting to dispose all P 
present as they are never found in pure culture The 
5 to 15 mm in length, according to the species The hab at of the m ^ 
ture parasite is in the cecum and colon, and a part of its 1 J ‘ 
passed m the walla oi the intestine where the larval form is a 0 

cause of serious injury c.maci- 

Morbid Anatomy -The cadaver may be normal or ^eatly em 
ated The body cavities contain clear or reddish serum whenever 
larvae are present in the serosa and subserosa The peritoneum p 
sents areas of hyperemia and necrosis, and in these areas 
be found Larvae may also be abundant m the pleura and diap ^ 
Verminous thrombi are invariably found m the trunk of “C an 
mesentenc artery, and these may contain many strongyles Ucc 
of mesenteric blood vessels results m necrosis of the corresponding i - 
testine Usually this is the cecum, but it may be the small 
The necrosis may be m the form of circumscribed areas, as seen 
cecum, or affect a segment of 10 to 20 feet of the small intestine in 
^all 18 thickened, yellowish or black in color, and friable Occasionally 
the wall of the colic artery is thickened and filled with abscess 
through the greater part of lU length, and the lumen may be veiy 
small farfcnfis hyperplastKa, a obhteraTis) In the cecum and ° ! 
both free and in the walls, one may find hundreds and thousands 
red worms m a horse dead of \erminoua enteritis Abscesses containing 
larvae of strongyles are also found m tlic walls of the large intes ne 
There may be congestion and swcllmg of the mesentenc lymph gln*^ 
Symptoms — Infection is most abundant when colts drink from 
stagnant pools Destructive enzootics may develop in six to twevc 
months after such exposure The presence of many larvae in t ic 
mucosa gi\e 3 n'c to severe imtation, enteritis, and general disturbance 
Forms op thb Disease — These vary widely according to the loca- 
tion of the mjury and the degree of infection In all, there is a history 
of unthnftincss, poor appetite, and weakne'^s 

(a) Intestinal Form with Diarrhea and Marked Debility 
type occurs as an enzootic m colts and young horses that hav e receive 
a heavy infection Emaciation, anemia, and v,eakncs3 are marked 
Colts become so i\eak that they cannot rise without aid The hair is 
long and the conjunebval mucosae are pale Febrile symptoms are 
usually ab«ent, yet when tlie serous membranes are affected (pleuritis, 
pentomtis) there may be a nse m the pulse, respiration, and temfiera- 
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ture. The abdomen is small or pendulous — ^“pot bellied” — and the 
peristalsis is usually suppressed. Evacuations may be scanty, but more 
often there is an uncontrollable diarrhea; the latter condition results 
from the presence of many larvae, especially Cylicostomum, in the 
mucosa of the large intestine. On rectal examination it may be possible 
to feel an aneurism of the trunk of the anterior mesenteric artery in 
the form of a firm pulsating swelling. The intestinal symptoms vary 
according to the location of tlie chief lesions. When the colic artery is 
extensively tliickened (arteritis), or the larvae are chiefly in the 
subserosa, diarrhea may be absent. When an embolus causes necrosis of 
the cecum, or when larvae are numerous in the walls of the colon and 
cecum, diarrhea is persistent. A few suffer from attacks of colic. The 
course is over a period of a few weeks and the mortality is high. 

(b) Venninoits Colic (Thrombo-Embolic Colic). — ^This occurs in 
adults and colts. Affected animals are subject to repeated colic that 
comes on during exercise, and has no dietetic origin. Usually it is 
caused by the presence of emboli or thrombi in the termma.1 branches 
of the mesenteric artery (throrabo-embolic colic). The degree of pas- 
sive congestion or necrosis of the bowel depends on the extent to which 
the circulation is cut by the plugging of the vessels. This is seldom sa 
complete as to cause death, but the attack is severe while it lasts. The 
course is from one to twenty-four hours. Verminous colic does not 
appear to be frequent in horses in the northeastern part of the United 
Slates. Two fatal cases reported in our ambulatory clinic revealed 
necrosis of the ileum in well-nourished adult horses. Other suspected 
subjects were poor and tired easily. A report from Morris' of the 
Louisiana Experiment Station indicates that verminous colic is com- 
mon among horses and mules in that Slate, and that apparently it is 
caused by parasitic invasion of the mucosa as well as the blood vessels. 
In a series described by Williams' the most frequent form was a sudden 
attack of severe and continuous colic with death within twenty-four 
hours, then followed recurrent or prolonged colic, while a third group 
became unthrifty and finally died of colic. 

(c) Paralysis of the Hind Limbs is caused by a thrombus of the 
iliac arteries. A horse affected in this manner has a history of becoming 
lame or falling down when driven. Under exercise, a lameness de- 
velops in one or botli hind legs, and loss of control soon follows. On 
standing, the affected leg may be held is an abducted position; the 
muscles tremble, and sweating spreads from the limbs to the body. 
After a rest of a few minutes to a few hours the symptoms disappear. 

(d) UnthrifCiness . — ^The presence of many adult parasites, especially 
cylicostomes, in the large intestine » a frequent cause of unthriftiness 
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h„.cs and colts In sp.tc of a Bood 

become poor and sneat and tire ensi \ Depraved appetite and 

and dry and the mucous membranes arc pale Uepravea ip 
ubbS the tail are often observed 

nent in the spring when the horse is worked , 

animals may show muscular twitching and even ‘ egg, 

few hours work Diagnosis is confirmed by the presence of many egg 

"'TreltmLt -Phenolliiazme is perhaps the best bten 

covered against strongyles in the large intestines but ‘^re h b 
occasional reports of fatal toxic action Apparently these are the 
of medicating debilitated horses, or horses on a >»» j ” ^^d 

example of undesirable reaction from medication 
underfed horses has been reported by Fincher and Gibbons 
has reported excellent results from the use of phenothiazme, 
large doses, to horses on alfalfa hay, and fatal complications in 
group fed upon sorghum hay, but the sick animals recovere 
following blood transfusion Errmgton* observed reacUons m t 
four thoroughbred stallions m excellent condition that were fastea ap 
proxiraatcly 24 hours and then given 90 Gm of phenothiazme 
following day there were mappetence, almost black urine, jaundice 
decreased peristalsis, on the third day both horses had 
on the sixth day both vsere normal He advises a do»age of 30 » 

^^hlch seems to be near the minimum efficient dose for animals the s 
of mature thoroughbreds Knowles and Blount* found it to be 
m therapeutic doses of 30 Gm (0 066 Gm per kilogram), and 1 P® 
cent efficient m the treatment of equine strongylosis, they report a 
It supersedes all other forms of treatment for strongylosis m 
It may be administered in suspension, in a capsule, or m the fee 
should be given without a preliminary fast, it is not a purgative an 
need not be follow ed by a purgative To avoid toxic action m deb !• 
lated animals administer small doses of about 3 Gm daily 

In 1949 Dimock* reported that a daily dose of 2 Gm phenothiazme 
stopped strongyle egg production and eliminated the small nematode 
parasites of the large intestine, but had little or no effect on the as- 
cends And m 1950 Todd et al • wrote that strongyle infections have 
been reduced m four groups of horaes fed 0 5, 1, 2, or 4 Gra daily fo* 
two years m proportion to the amounts fed, and without harm Sixteen 
yearlings carrying extremely heavy counts of strongyle eggs m the 
feces received 30 grams of phenothiazme in the feed once daily for 
twelve weeks, when the control of strongyles was complete * 

The use of nonmfected pastures, rotation of pastures, and wecklv 
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lemoval of feces from the pastures of breeding studs reduces the in- 
fection 


References 

1 Morns, H , A study of mtestmil parasites m horses and mules m Louisiana, with 

special reference to the control of colic, JAVMA., 1932, 80, 47 

2 Williams, W L In\asion of the mesenteric arteries of the horse by the 

Strotiffylus armalxxs, Vet Journal 1887 25, 159 

3 Fmcher, M G and Gibbons tV J Phcnothiazine m emaciated horses, Cornell 

Vet, 1941, 31, 220 

4 Folse, C D Phenothiazme poisomng Vet Med , 1941, 36, 430 

5 Emngton B J‘ Phenothiazme as an equine anthelmintic. Vet Med , 1941, 36, 

188 

6 Knowles R H, and Blount W P Eapenmental observations on phenothiazme 

relative to the treatment of equine strongylosis J Roy Army Vet Corps 
1941, 12, 51 

7 Dimock, W W , The two-gram do«e of phenothiazme for strongylosis of the 

horse, Vet Med 1949, 44, 99 

8 Todd, A C et al , Continuous phenothiazme therapy for horses Vet Med 

1950, 45, 429 

9 Qum, A H , Control of sclerostomes with fractional doses of phenothiazme. 

Vet Med , 1950, 45, 47 

OTHER PARASITIC DISEASES OF THE 
LARGE INTESTINE 
Ozyunosis 

Oxyuns curvida (equi) (Pm-worm, Thread-worm) is common m the 
rectum and colon of equmes The female is most abundant and meas- 
ures 4-15 cm in length The anterior part of the body is thickened and 
curved, tlie postenor part is long and pointed, somewhat thread-like 
T)ie ova are elongated, about 90 microns Jong by 40 microns ivide 
with a iid-hke formation at one end The eggs are deposited aiound the 
anus where the females are attached by their thread-like tails Their 
preoence here may cause itching, and rubbing of the tail with loss of 
hair Yellowish masses formed of eggs and mucus may be deposited on 
the skin of the anus The adults arc harmless inhabitants of the 
cecum and large colon 

Treatment — ^The worms may be easily removed from both the 
rectum and colon HalP has reported complete success with each of the 
following methods Oil of chcnopodium (16 cc ) followed immediately 
with a quart of linseed oil, the horse being fasted 36 hours previous to 
medication, or turpentine (60 cc.) followed immediately with a quart 
of hnsced oil, tlie horse being fasted less than 24 hours previous to 
medication, or tartar emetic (8 Gm ) dail> m (he feed for five days 
The writer has seen Imndreds of these worms expelled from a horse b> 
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a .nglo do=c of aloes I ounce (30 Gm) Pm 

removed from the rectum by an enema of soap . 

cent solution of ereohn or an infusion of quassia chips, or 1 P 

solution of acetic acid or a mixture of vinegar »"■! "■'te'' Habe^^^ 
et aP found that phenothiazme was ineffective for t 
Oxyum sp 
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IFhipuiorm 

TruAuns ouw (Whipnorm) is a common parasite m the 
sheep and goats It may cause trouble when present >“ ^ ^ 

but this IS mtrequent The female is 5 to 7 cm long the mal 
The anterior portion of the body of this worm is very slender and 
to three limes the length of the thick posterior portion The com 
name, whipworm, is derived from its re'cmblance to a w ips , 
lash The life history is direct, without intermediate host 
symptoms have been ascribed to the effect of this parasite, ^ 
assumed that it may affect the health of the sheep when prese 
sufficient numbers No effective vermifuge has been found 



DISEASES OF THE PERITONEUM 

PERITONITIS 


Etiology.— Inflammation of the peritoneum is the result of various 
causes: (f) Traumatic gastritis is by far the most frequent form in 
animals. {2) Puerperal peritonitis in all species is next in importance. 
(3) Traumatism, from a blow on the abdominal wall, or a perforative 
wound, may cause peritonitis. In tliis group are those cases that follow 
castration, hernia operation, and manipulations in the rectum. (4) In- 
colts heavy infection of larvae of StTongyliis edentatus is an occa- 
sional cause. (3) Chronic specific infection, as tuberculosis, necrobacil- 
losis, and actinobacillosis has been observed. (6) Acute general infec- 
tions, as anthrax, hog cholera, diseases of the newborn, septicemia, and 
acute enteritis often include the peritoneum. (7) Intestinal obstruction 
in the form of displacements, parasites, food impactions, foreign bodies, 
strangulated umbilical hernia, and enteroliths occasionally result in 
necrosis with rupture of the intestine and peritonitis. (3) In two cows 
observed in the ambulatory clinic, an acute diffuse peritonitis followed 
perforation of the abomasum by a caustic poison, said by the chemist 
to be calcium cyanide. The gastroenteritis and peritonitis were intense. 
In another, what appeared to be infection of the mucosa of the abo- 
nasum with Actiriomyces necropkorus led to involvement of the adjacent 
rumen with a 3-inch rupture of its wall and peritonitis; this was diag- 
nosed as traumatic gastritis. Chronic adhesive peritonitis resulting 
from perforation of an ulcer of the abomasum, and from ah* abscess 
directly over the umbilicus, has been observed in cows. Eveleth and 
Hilston' have described peritonitis in sheep due to rupture of the intes- 
tine in nodular disease. In a horse a chronic abscess on the abdominal 
floor led to rupture of the sternal flexure of the colon; the temperature 
was 106° P. Rupture of the bladder also results in peritonitis. 

Morbid Anatomy . — Chronic circumscribed peritonitis, the most fre- 
quent form, is found in chronic traumatic gastritis, in recovered peri- 
metritis, and after operative and trocar wounds that enter the peri- 
toneum. Acute circumscribed peritonitis is found after intestinal torsion 
and similar displacements. Chronic diffuse peritonitis results from the 
specific chronic infections, especially tuberculosis, and occasionally 
from traumatic gastritis. Acute diffuse types are associated with trau- 
matic gastritis, perforative gastritis from caustic poisons, metritis, and 
acute general infections. 

In Beaver’s’ abattoir case of actinotnycosis in a well-nourished 
carcass, Uie omentum was adherent to the rumen and contained many 
nodules X-3 mm. in diameter. These were covered with thick hard 
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capsules over easeous inatenal — ^ 

pcntomtis m cows the omentum may b” ™‘' and Ldular 

small, calcified nodules there may c e rumen salpingitia is a 

growths over the parietal peritoneum and ‘ rule 

frequent associated lesion and generalised ^^rum, ad- 

In necrobacillosis the peritoneal 
hcsions are extensive, and m one case the ”‘«tm 
in a yellow gelatinous mass It 13 “'""'""'y color 

adhesions The omentum presents a peculiar ‘”'“''" 1 ^®' ^ ^ trau- 

Symptoms— Acute circumscribed peritonitis, as it 
inatic gastritis, is described under that tiUe In rperal 

acute diffuse forms that may closely resemble each ^ J* 

and traumatic The former is associated with advanced p ^ 
recent delivery, which implies regard for the general ru „„_tunent 
attack of any kind at this time is parturient in origin ^ 3 

type is somewhat more sudden m onset There is a degree . .. 

and reluctance to move not commonly approached m traumatic g 
tis Perforation of an infected uterus often terminates 
three days, while perforation of the reticulum may not prov 
until ten to fourteen days In both, one finds dullness and P 
emaciation with a tendency to remain down The pulse is nign, 
breathing is shallow and irregular, and with few exceptions e 
perature is normal or only slightly raised Painful expression an 
tude, as well as pain on percussion over the abdomen, are always p 
ent In pentomtis in the horse the pulse and temperature gradually ns ^ 
In subacute ahd chronic forms (necrobacillosis, tuberculosis, per ora 
tion of the reticulum) a high fever and pulse m a young bovine are 
suggestive of necrobacillosis Intussusception in cows may be diagnose 
as peritonitis Perforation of the abdomen of a horse is followe J 
dullness, sweating, weakness, suppressed peristalsis, a high pulse, s a 
low breathing, and medium fever There is a more or less preva en 
opmion that m indigestion in horses and cattle, peritonitis is apt o 
develop, but a review of autopsies shows that deaths m horses are 
mainly from gastric dilatation or impaction of the colon, often wi 
rupture, and that deaths m cattle are mainly due to gastroenteritis 
With the exception of certain forms of metritis, and traumatic perito- 
nitis, the course is not affected by treatment 
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JAUNDICE 

Definition. — Jaundice or icterus is a staining of the tissues and 
fluids of the body with bile-pigment. It is a symptom of various 
abnormal conditions Two chief forms are recognized in domestic 
animals: (1) Obstructive hepatic jaundice in which the bilirubin has 
passed through the liver cells and then been absorbed; (2) Toxic and 
infective hepatic jaundice. 

Etiology.- — Among the causes of obstructive hepatic jaundice are: 
(a) Obstruction by foreign bodies within the ducts, as parasites (flukes, 
ascarids) ; (b) by duodenal catarrh, eitlier primary, or secondary to 
impaction of the colon in the horse; (c) by pressure upon the duct from 
without, as by tumors, tubercles, necrotic nodules of the liver in cows, 
and other rare causes. The main causes of toxic and infective hepatic 
jaundice are: (a) chemical poisoning, as from arsenic, lead, copper or 
phosphorus; (b) toxic conditions as fatty degeneration of the liver, 
Bzoturia and hepatic cirrhosis; (c) infectious diseases, as severe equine 
influenza, equine pneumonia, Texas fever, anapla&mosis; and (d) post- 
parturient hemoglobinuria, bacillaiy hemoglobinuria, and in most 
affections in which theie is rapid hemolysis. 

Symptoms. — ^Thc distinctive symptom is a yellowish discoloration 
of the mucous membrane and the white parts of the* skin. In most 
animals this is best seen in the conjunctival sclera. In well-marked 
obstructive jaundice, as iq impaction of. the colon in tlie horse, the 
urine may be dark or black, as in azoturia. The other symptoms and the 
prognosis depend on the nature of the primary disease. In catarrli of 
the bowel, recovery is the rule; in infectious diseases the degree of 
jaundice indicates the degree of hemolysis. In swine a yellowish dis- 
coloration of the skin indicates the presence of ascarids in the bile ducts. 
In Bonnikson’s' case of a mare witli larv'al obstruction of tlie bile duet, 
the mucosa was green; in human medicine this is termed “black 
jaundice.*’ In general the degree of icterus bears a direct relation to the 
severity of the disease, whether it be impaction of the colon, parasitic 
invasion, or an infection. In disease of the liver, changes that arc 
diffuse and taking place rapidly tend to cause jaundice, while a more 
circumscribed and less active process of the same general character 
may cause no discoloration. The color varies from a tinge of Icmon^ 
yellow to a deep orange. The condition is most intense in severe affec- 
tions of the liver, as fatty degeneration in cows, liver fluke, and cirrho- 
245 
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..s A con, b, nation ot jaundice uml brain ajinl.lni.ia in donicatn. anninla 

mdicat<^ primar> di&tabe of the Iivlf Uvr-nhod b\ 

In chronic cupper poisoning m sht-tp, bjniptonis dcfa 
Boughlon and Hardy* v.crc dcprcsMon, trunbhng, jaundice, p j 

120 to 160, re&pirationa 40 to 60 and fchalloiv, and teinperntu 

(102 to 104) There w IS a profuse nasal discharge of blood an i * 

and the urine was port wine color Dcatli occurred m froin wen > 
to fort> -eight hours Tins condition resulted from tlic long 
ingestion of commercial salt mixtures which contained re alive > s 
percentages of copper sulfate in iddition to '•(xhuni c ion c 
tobacco dust , ijj. 

A peculiar form of enzootic toxemic jaundice m sheep am ca 
in Australia was described b> Chamberlin* in 1933, and b> ^ 
and Edgar* in 1936 The ouUtandmg characteristics were an intense 
icterus associated with hcmoglobincmia and hemoglobinuria A herno 
l>tic toxic bowel filtrate was recovered from casts m both sheep ao 
cattle It IS considered to be an enleroloxcmia cau'^cd b> mfec ion 
with Cl uelcfm type A 
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FATTY DEGENERATION OF THE LIVER 
Primary fatty degeneration of the liter is met with occasionally 
pure bred cows under heavy feeding and production The sympfoms de- 
velop gradually There is a history of recurrent dullness At pasture a 
dummy-hke sleepy attitude may be obserted especiall> if the weather 
18 hot Finally, deranged consciousness is inure marked and continuous 
In the stanchion the animal may suddenly jerk back in an mt oluntarj 
manner or show some other unusual sign of motor irritation In a hot 
stable there may be marked loss of consciousness, with various degree® 
of motor imtatum, such as tremors, throwing the head, violent in- 
voluntary kicking, and inability to rise * In a case described by Towm 
send* the onset was much like Uiat of milk fever, this was followed 
by anorexia, salivation, and pain on percussion over the liver The 
general symptoms are a rapid loss in condition and marked icterus 



INFECTIOUS HEPATITIS 


247 


of the mucous membranes The pulse and temperature are somewhat 
irregular, but there is no well-marked fever The course is several 
weeks, during which time the patient is alternately better and worse 
It IS invariably fatal and treatment is without effect Clinical diagnosis 
18 based on the combined nervous &ym'ptoTns and icterus When the 
liver IS greatly enlarged one may recognize an increased area of dull- 
ness, or an mcrease in size on rectal examination 
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Fig 36— A cose of fatty dcgeneraticn of the liver showing 
drowsiness and unnatural position of the front limbs A few 
minutes before this photograph was taken the cow was down 
in a hot shed, semiconscious and suffering from dome spasms 
bordermg on convulsions On bemg moved to a cooler outdoor 
place she was able to nse Death occurred sev eral weeks later 
A few years later a «!ecoad case dev eloped on the same farm 

Morbid Anatomy. — ^The livens greatly enlarged, m Townsend’s case 
it weighed 46 pounds, was degenerated, and of an intense yellow color 
The mucous membranes and the internal fat are yellow Histological 
examination reveals intense fatty degeneration of tlie liver cells 
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INFECTIOUS HEPATITIS 

Defimtion. — Acute infectious hepatitis m the horse is usually a 
postvaccinal, sometimes spontaneous, disease characterized by jaundice, 



diseases of the liver 

.uama foroed movemen,. Bud, as cclmg - 

ward and coma Death usually occurs ultlim 24 ^ 

Etiology -A fatal type of parcnchymaUms hepatitis m 
first described in 1918 by Thaler' m South virus 

staggers and where it fallowed the in,ect.on of f y„„a 

or serum, or liver emulsion of a “staggers horse, ‘ tl .,3 , 

from a horse immune to staggers' virus In the 
disease was first reported m 1933 in Utah b> Madsen »>>»'” 
prophylactic use of anti encephalomyelitis scrum This \ 
in 1936 b> a similar report from Montana by Marsh w i 
horses had been immunized, using 2 ee of guinea-pig brain tissue ^ 
cine and 60 ce of anti encephalomyelitis serum Within 
after immunization there were 89 cases and 79 fatalities I 
been reported from several states, always subsequent epizoo 
infectious equine encephalomyelitis and always confined to 
vioualy invaded by the latter, some cases occurred in animals w 
history of having received any biological product, and some 
animals recovered from frank enccphalom>ehtis— Shahan et a 
Again in the 1940 8 the disease was reported from various 
in New York State following the use of tetanus antitoxin, and one spo 
taneous case was seen by the writer m an unused horse / 

where it was diagnosed as rabies These attacks were identified thro g 
their resemblance to rabies and the shipment of material to the m 
nostic laboratory, they have been attributed to foreign heated 
given as tetanus antitoxin And more recent reports have indicated ^ 
the disease occurs in race horses that have received various immunizmg 
products According to an unpublished report pregnant mare serum, 
Gonaden, administered to stenle mares causes infectious hepatitis 
Symptoms — Precursory symptoms reported by Theiler^ were u 
ness, stumbling unsteady gait anorexia, resting the head on the man 
gcr, and a peculiar vacant stare Usually the conjunctival mucosa is 
yellow, and the temperature is normal with a tendency to subnorma 
The violent symptoms may be preceded by cohe, repeated mictuntion 
and profuse sweating, but usually they are present from the very begin- 
ning, and increase rapidly in intensity One of the most distingui^mS 
8> mptoms is the persistent tendency to forced forw ard movements Wit 
the head against the wall or m the comer, this pushing forward is so 
violent that m a box stall the support with the head is lost and the 
horse shoots along the side of the wall into the opposite comer then 
repeals the manoeuvre, and sometimes falls m unnatural positions 
After falling there are constant and violent attempts to nse In this 
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manner the head becomes bruised and cut. In an open field or pasture 
the horse moves blindly forward or in circles through fences or other 
obstacles among which it may become entangled and cast; after which 
it makes violent efforts to rise and frequently bangs its head against the 
floor or ground. The mouth hangs open and there may be prolapse of the 
tongue. Towards tlie end dyspnea is pronounced and extreme sweating 
may be present throughout the entire course. In some cases the nerVous 
symptoms are in the form of stupor, and an interval of somnolence may 
be preceded and followed by violence. With few exceptions food and 
water are refused from the onset. In one case observed by the author, 
the animal became quiet for a time, ate grain and drank water, and 
then resumed uninterrupted movements which continued until a few 
minutes before death. Theiler' mentions a less violent semi-conscious 
form in which the animal may stand with the head hanging for a long 
time, the legs crossed or spread apart, the gait swaying or staggering 
and the eyes half-closed. The pulse is normal until near the end. The 
most distinguishing features are mama with uncontrolled and violent 
movements combined with jaundice. In cases of recovery the symptoms 
are less intense. As observed in Montana, the predominant symptom 
was excitement in contrast to the sleepy symptoms of encephalomyeli- 
tis, and the mortality was 90 per cent. Tiie affected animals walked 
continuously and pressed against objects such as fences. There^were 
trembling, blindness, profuse sweating and absence of fever. The mucous 
membranes were yellow, and at tile onset hematuria was sometimes 
present. 

Pathology, — ^Except in unusual cases of sudden death, or where the 
comatose stage was dominant, abrasions and wounds arc present on 
the head, while general lacerations from wire are common in horses 
that die in the field. The mucous membranes of the mouth and eyes arc 
yellow, and on section the tongue may be unusually yellow. Tlie serosa 
of the large body cavities may be yellow but they contain nt) exudate. 
Tlie lymph glands may be edematous, hyperemic or hemorrhagic. The 
endocardial lining and valves may show a yellow tinge. Tlie main 
changes are found in the liver which may or may not be reduced in size. 
Tlie consistency is usually firm, more rarely it is softened or brittle. The 
color is light brown or light yellow, rarely dark. The capsule frequently 
appears pitted. Under the microscope in the central portion of the lobule 
around the central vein, there arc as a nile no more intact liver cells to 
be seen. Lobules in which no liver cells can be recognized arc frequent. 
There seem to be transition forim, fnun lobules in which practically all 
cells show fatty degeneration, to lobules in Mhich there is Utile or no fat 
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left To summanzc, there is general icterus, pigmentation, fatty "iW”" 
eration, and necrosis of the liver cells and fatty degeneration of the 
myocardium and muscle 
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CIRRHOSIS OF THE LIVER 
(Chrome Productive Interstitial Hepatitis, Necrobiosis et 
cirrhosis hepalis emootica — Van Es) 

Definition. — Cirrhosis of the liver is an increase m the connective 
tissue combined with a degeneration of the liver cells m which the organ 
may be increased in size (hypertrophic) or diminished (atrophic) Chie 
attention has been given to various enzootic types that are endemic in 
various parts of the world, but it is not rare to meet with sporadic forms 
of unknown etiology It is characterized by jaundice, deranged con- 
sciousness, and motor irritation 

Etiology — In 1892 Schroeder,^ and Smith* described cirrhosis of the 
liver, “bottom disease," among horses in the lower Missouri Valley It 
had been endemic there for many years in the late summer and fall m 
pastured horses The cause was undetermined In 1925 Kalkus* and 
others described hepatic cirrhosis, “walking disease,” among horses m 
the Pacific Northwest Affected areas were in high dry altitudes, and 
the disease followed dry seasons after which the horses were obliged 
to exist on dry stubble and straw stacks the following spring many 
cases developed, finally disappcanng in the fall In 1893 Johnson* de- 
scribed an enzootic of hepatic cirrhosis, “Pictou cattle disease,” m pas- 
tured cattle in Nova Scotia, where farmers attributed it to eating 
ragwort (Sencchio jacobeus) In 1900 Gilruth* desenbed hepatic cir- 
rhosis, “Winton disease,” m horses and cattle in New Zealand Here, 
uUd It was attributed to ragwort, and Gilruth caused cirrhosis in two 6 
months old calves by feeding S jacobeus In 1906 Robertson* reported 
the presence of a common chronic atrophic hepatic cirrhosis, “stomach 
'“tawt'-fs, m pastured horses and cattle m Cape Colony, and he pro- 
diiiefl the disease by feeding Senechio In Ene County, New York, m 
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the Tonawanda Creek Valley, horses have suffered each winter from a 
hypertrophic cirrhosis that is said to affect only those fed heavily on 
alsike clover, and a few sporadic cases have been encountered in the 
vicinity of Ithaca, N.Y. In 1929 Van Es^ and others gave a complete 
report on “walking disease” (Necrosis et cirrhosis hepatis enzootica) in 
Northwestern Nebraska, where it caused heavy losses among horses and 
to some extent among cattle, in the months of June and July. The cause 
proved to be Senechio Riddelli. In Ontario, Canada, cirrhosis of the 
liver caused by feeding alsike clover raised on clay soils has been de- 
scribed by Schofield.® Murnane and Ewart® have reported hepatic cir- 
rhosis caused by whitewood {Atalaya hemiglauca) , m which saponin 
proved to be the toxic substance. Cirrhosis of the liver in steers in 
Florida caused by eating Crotalana spectabilts has been reported by 
Sanders*® and associates. The seeds of yellow tarweed [Arnsinckia 
intermedia) have been reported by McCulloch** as a cause of enzootic 
hepatic cirrhosis, known as walking disease of horses and hard liver 
disease of swioe and cattle, as it occurs in certain regwns-oi the Pacific 
Northwest. 

Morbid Anatomy. — In the hypertrophic form the liver is reddish 
yellow or bronze and the consistency is brittle. The enlarged and brittle 
livers from affected horses in the Tonawanda Creek Valley, New York, 
have weighed as high as 50 pounds. In the atrophic form the color may 
be grayish or blue and the consistency hard and leathery. Van Es 
states, “The dominant characteristics of the morbid process are the 
necrobiosis of the parenchyma and the proliferation of the connective 
tissue elements. One or the other may predominate, but our observa- 
tions tend to indicate that they develop simultaneously with parenchy- 
matous intoxication as the initial factor. In the cases which occur 
late in the season, or which have survived for several months, the in- 
terstitial lesions are the most prominent.” 

Symptoms. — ^Because of the variety of causes that may operate 
to produce the sporadic form, the symptoms vary widely. If the case 
is observed carefully, however, the combination of jaundice and nerv- 
ous symptoms nearly always appears. There is a history of gradual 
loss in condition, anorexia, debility, alternate diarrhea and consti- 
pation without apparant cause, and a possible history of attacks of 
colic; often the subject is yoimg. Jaundice is present from the beginning 
but later it may disappear. Usually there is no fever, yet a temperature 
of 106^ F. has been observed. Among the brain symptoms are deranged 
consciousness, such as marked dullness and somnolence, or delirium 
with violent destruction of the stall. Or motor irritation may develop in 
the form of muscular twitching, walking aimlessly and in circles, press- 
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mg the head against objects, etc In advanced ^ 7L « 

paralysis, the horse knuckles at the fetlock “''r'^^lty Kalkus’ 

Lable to swallow, or ^ fte hew-ng o' 

mentions a perverted appetite, and Van Es the \ an 

and fences In marked enlargement of the liver, it 

increased area of dullness on percussion, and on rectal exam 
may be possible to palpate the thickened posterior '’“^^utrSene- 
larged and hardened organ in the right sublumbar j^jar to 

chio poisoning m horses in Nebraska, presenting symp 
those of encephalomyelitis, haa been described by Carpente 
symptoms were jaundice, excitation, paresis, pendulous Ups, a 

some instances a fever . i * -imtc 

In one instance a 2-year-old colt treated in the ambulatory ciin 
developed a paralysis that was thought W result from an aHcction 
the brain, disease of the liver was not even suspected 
mal’a life Another was treated repeatedly for impacUon of the 
An alternate diarrhea showed clay-hke feces , the evacuations ^esem 
those of a calf affected with white scours A period of 
and jaundice at the onset led to a diagnosis of disease of the iiv , 
after about eight months, an autopsy following impaction and rop 
of the colon revealed cirrhosis of the liver to be the primary Js® 
The course of the disease is over weeks and months and often it is r 
mittant , . . . 

Treatment —No effective remedy has been found Robertson s 
that m the eniootic form in Cape Colony recovery may occur if t e ani 
mal IS stabled early and fed abundantly In the less intense forms, i i 
probable that the condition will be beneffted by an easily digested axa 
tive diet composed m part of molasses, and supplemented by occasiona 
courses of bitters and salts 
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NECROBACILLOSIS OF THE LIVER 
(Necrotic Hepatitis) 

In necrobacillosia of the hver, circumscribed, dry, brownish-yellow 
nodules from ^ to 2 inches m diameter are scattered through the or- 
gan. When the disease lias advanced far enough to give rise to symp- 
toms, there are also peritonitis and nodular disease of the lungs, and in 
some instances the spleen, kidneys, heart and other tissues are involved. 

Etiology . — Actinomyces necrophorus (B. necrophorus) is the spe- 
ciRc cause. Infection enteis through the circulation, and a study uf 
individual cases reveals in some probability tliat it is pyemic from 
metritis or foot-rot or umbiiical infection. 

Morbid Anatomy. — A few necrotic foci in the liver do no apparent 
harm; they are often found in animals that have died of another disease. 
In those that have died from .the infection, peritoneal adhesions are 
commonly present and one may find acute peritonitis. Occasionally the 
liver is enlarged. On its surface are many round, raised, dark-yellow 
areas an inch or more in diameter. These nodules are scattered through- 
out the organ. On section, they have a thin capsule and a uniform, 
clay-like dry consistency. Necrosis proceeds at the periphery of the 
nodule, where tlie organism is abundant and active. Other observed as- 
sociated lesions are subperitoueal emphysema, distension of the gall 
bladder with bile from pressure by the nodules on the bile duct, necrotic 
foci in the pleura, lungs, diaphragm, heart muscle, spleen and kidneys, 
and ulcers on the prepuce. 

Symptoms. — The disease is somewhat common in cattle, where it 
causes considerable loss; it is less frequent in horses and sheep. It is 
usuallv sporadic, but may be enzootic. Young cattle, from 2 to 3 years 
of age seem to be moat commonly affected. In cows there is a history of 
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lessened mdk flow, depression, and g^nti'ng™Sched 

Ui ten days In well marked types, one merely a 

back, stiffness, and a tendency to remain down 0*™ “ ^ but 
faihi appeute and condiUon The mu^e 

when the liver lesions extend rapidly there J ,040.106°? High 
IS 80 100, the respirations 30 40, and the ' b,y due to 

Umperature and pulse are regularly pr^enl and are J 

toxins formed by the necrosis bacillus Ton ards the n^oUhe eo 
the temperature may fall, while the pulse and ^P™ ^ covered 

domen is gaunt the pensUlsis suppressed, the ““ “ „Ue 

With mucus Percussion over the liver may be painfu , 

;™t of the peritoneum or pleura pain may be ~e on boUi^to 
Because of the frequency of associated lung ,, best arc 

slight nasal discharge, cough, and pain on percussion over the ch 
someUmes present The course is usually tw, to three wee^ after to 
first symptoms appear The most dlsUnctive slg^ are “ ^ ^“P 
tore and pulse combined with the general symptoms of ® 

tritis Brain symptoms have been observed m t ,,5 ns- 

a gicki^MS of four days from apparent encephaUtiB, th ^ 
croaia was extensive, and jaundice was either absent or , 
Treatment is without effect After the symptoms are distmct, deam 
curs within a period of approximately two weeks 

ABSCESS OF THE LIVER 

Etiology —Abscess of the liver occurs under the followmg condi 
tions (o) Traumolic gastrU\s causes infection of the liver, ei 
extension from the peritoneum, or from direct injury by the ore 
body Involvement may be extensive in the form of a single 
abscess, or there may be multiple abscess formation with communic 
ing fistulae „ 

(b) Metattatic embohc or pyemic abscesses are frequent m s 
metnlis and mastitis, and m navel-ill, they are occasional m _ 
fulosis and actinom>co8i8, and are not rare m strangles While m e 
Uon from the intestine throu^ the portal vem may cause occasio 
hepatic abscess, it does not give nse to symptoms 
Morbid Anatomy. — Single or multiple small abscesses are o 
found m fat cattle slaughtered for beef, they contam yellow ^ 
pus, are sharply circumscribed by the abscess wall, and injure only 
affected parts The nature of other abscesses, as m tuberculosis, 
usually revealed by the associated changes m other organs 
Uigial examination of hepatic abscesses from cows autopsied m 
ambulatory dime have yielded Ps ■pyocyanexu, Coryrubactermm 
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genes, and Actino^nyces n^crophorus. A, necrophonis was observed by 
Newsom* to be the cause of most Jiver abscesses observed in slaughtered 
cattle in Denver. 

Symptoms. — ^Extensive involvement of the liver may cause the gen- 
eral symptoms of a chronic debilitating disease with a gradual loss of 
condition. In a case of tuberculous abscess of the liver examined by 
the author, pain on percussion was distinct, and this affords the only 
direct evidence of the disease. There is no increased area of dullness, and 
the organ cannot be reached per rectum. 

Multiple abscess of the liver in cows has been diagnosed and operated 
upon for traumatic gastritis, and in one animal with multiple hepatic 
abscess impaction of the abomasum was suspected. 

Heterehcs 

1 Newaom, I. E , J Inf Dis , 193S, 63, 232 

LUPINOSIS 

This is an intoxication, usually acute, caused chiefly by eating seed- 
containing pods of the chick-pea (Lupinus). It is characterized by 
nervous symptoms, jaundice, and acute yellow atrophy of the liver. In 
the United States it has been reported from Montana and in Europe 
from Northern Germany, Sheep and horses are most susceptible, though 
it may affect cattle and other animals. 

Etiology. — ^Lupines grow abundantly in the foot hills and mountain 
ranges of Montana, where they are used for both grazing and hay in 
the absence of other roughage. The seed-containing pods are especially 
toxic. Sickness is usually traced to bay ban'ested before the seed- 
pods ripen and split, or to fora^ng when very hungry upon lupines 
that still' carry unbroken pods. The nature of the toxic substance is 
unknown. 

Morbid Anatomy, — ^In acute poisoning the stomach of a sheep con- 
tains pods and seeds of lupines. The small intestines are hemorrhagic 
and the mucosa of the digestive tract is yellow. The liver is degen- 
erated, the gall bladder distended and its mucosa is swollen and con- 
gested. The Iddneys and bladder are congested. General icterus is 
often present. In the chronic form in the horse, the cadaver is ema- 
ciated, and the subcutis is yellow. The disease produces a chronic pro- 
gressive fatly degeneration of the liver, which is described as brown 
or yellow, leathery, irregularly thickened, and shrunken. The changes 
vary somewhat according to the duration of the disease. 

Symptoms. — Tlio acute Jom in sheep has a sudden and violent onset 
within 2 to 4 houre after eating the poison seeds and pods. The dominant 
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hungry condition and ate nearly npc lupines On ™ 
lupiS^hay fed to 2000 sheep caused TW deaths "’‘I"” ^ 

The chrcmc form m horses, described by K"owles, g 
tacks of vertigo loss in condition, and 1“™“'''^ 
one to twelve months, usually termmatmg m death 

Rr.FRMtNCTS 

1 Wilcox E V Plant poisoning ot stock m Montana 17th An Rep USSA 

1900 p 115 I T i V M A 1915 

2 Knowles AD Lupinosis of horses and the treatment JAVMA 


HEPATIC DISTOMIASIS 
('fasaolwsw, Ltver Fluke Disease, Liver Rot) 

Definition— An acute or chrome disease of the liver and 
caused chiefly by Fusaola hepattca, and often marked by . 

the hver-hver rot In 1910 HaU‘ reported this disease of miportanc 
in the United States only m the lowlands adjacent to the Pacihc 
the Gulf of Mexico Considerable loss among sheep has been repo 
from Oregon Montana California, Texas Louisiana and Florida 
an abattoir at Logan, Utah, 37 per cent of livers were condemned from 
cattle m an area where fluke disease was enzootic * Slaughter recor s o^ 
10 years under Federal meat inspection, obtained from six Gulf Coas 
packing houses in Texas, Louisiana, and Florida show ed 37 5 per cen 
of the native cattle and 6 per cent of the calves to be infected wi 
the liver fluke — Olsen * It is widely prevalent m England and Europe, 
but in recent years the losses have been controlled It may affect a 
domestic animals, rabbits guinea pigs, and man, but it is of chie 
importance as an enzootic m sheep, goats, and cattle . 

Etiology — ^The name Dwfomiosn comes from Distoma, a genera 
term including the various genera of trematodes or flukes — parasitic 
platyhelmmths with leaf shaped bodies Fasciola hepattca (Distoroum 
hepaticum) , the most common liver fluke, is 20 30 ram long by 10 2 
wide At the anterior end is a sucker, and just behind this a ventra 
sucker, whence the Greek word Distoma — two + mouth Adult an 
>oung flukes are found chiefly in the liver and bile ducts, occasionally 
in the peritoneal cavity and the lungs The eggs are oval, brown or 
greenish yellow, 130-145 microns long, and provided with an operculum 
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at one end. They pass out with the feces and may survive the winter. On 
reaching water they release a ciliated larva, miraadium, that swims 
and penetrates the snail host within a few hours; after a time it emerges 
as a motile small fluke — cercana. This attaches to grass, becomes 
encysted, and appears as a small point about the size of a pin-head. It 
is now resistant and infectious; upon being eaten the cystic wall is dis- 
solved in the stomach, the cercanae bore through the intestinal walla 
into the peritoneal cavity, perforate the capsule of the liver and reach 
maturity in the bile ducts A few perforate the diaphragm and enter the 
lungs. Injury results from inflammation and mechanical destruction 
caused by migration of the flukes Secondary pyogenic infection some- 
times leads to hepatic abscess They may enter the circulation and even 
be earned to tlie fetus, causing infection of the newborn. Infection takes 
place m the summer and the adults migrate from the bile ducts the 
following spring Fluke disease la indirectly responsible for black dis- 
ease m sheep. 

Fasciola inagna, the large American fluke, may reach a length of 4 
inches. It is said to be most prevalent along the Gulf of Mexico, chiefly 
to infect cattle, and to cause little harm. 

The lancet fluke (Dicrocoehum dendnticum) in cattle and sheep has 
been observed by Baker* m several counties in central New York. 

Morbid Anatomy. — In intense acute infection, the liver is swollen 
and congested, the serosa is sprinkled with hemorrhages and sometimes 
covered with fibrin. Sharply circumscribed small holes may open on 
the surface; under pressure these exude semi-fluid destroyed liver tissue 
and young flukes. In less acute types the liver js soft and rough and may 
show channels under the capsule. Thickened bde ducts are marked 
by ridges on the surface; when slit, (he dark, leaf-like motile fluke be- 
comes visible and may be washed out in great numbers. 

In the chronic form in cattle the liver becomes grayish and very hard 
because of the scar tissue; the bile ducts are greatly thickened and 
often filled with deposits of calcium phosphate; these may occlude the 
ducts, and they commonly result in profuse diarrhea. 
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were less than 1 mm m length, mdicaUng an age of not more than ten 

‘‘“The second and third singes follow a month or two later, when Uie 
parasite is mature, the lesions are marked, and the symptoms disto 
tive, this IS the usual form of fluke disease At first the sheep may 
dull, weak and have pale mucosae, yet the appetite and condition 
remain good- period of anemia’ Gradually there develop anorexi^ 
irregular temperature, pot belly, puffy conjunctivae, poor condition, ry 
wool submaxillary edema and finally diarrhea Sunms« reports tha 
diarrhea is not a constant symptom as many badly infected noc 
have been observed which were not scouring ’ This group of symp om 
persists for about two months period of uasting, when many o e 
victims have either died or been slaughtered Some improve, and fina y 
pass off the mature fluke m the feces during the period of emigration^ 
in the spring Eggs are abundant in the feces Swanson and Hopper 
have described a method of examination of bovine fecal material for 
liver fluke ova in which feces are strained through 20, 40, and 60 roes 


Bi«vca . 

Damage results from lower prices paid for heavily infected catu^ 

2 to 2^ per cent loss of weight in grown cattle, a death rate of 1 to 3 
per cent, reduction of milk flow of 16 per cent, pasture capacity lowered 
85 per cent gains of infected catUe m feed lots about half as much as 
those of comparable non infected ones on the same rations, volume of 
milk in dairy cows reduced, greater loss m the total cattle population 
caused by subclimcal faseiohasis than in the more severe and fatal form 
in sheep from the same region, and curtailed breeding m animals suffer 
mg from clinical f ascioliasis — Olsen • 

Treatment — Carbon tetrachlonde (1 cc ) m a capsule has been 
reported to be highly effective by Shaw and Simms*, and Montgomerie 
This treatment is repeated three times at intervals of three or four 
weeks Hexachlorethane is reported by Olsen^® to be highly effective 
in the expulsion of liver flukes from cattle and sheep A hexachlor- 
ethane bentonite suspension is prepared as an aqueous drench by mixing 
500 Gm of commercial hexachloroethane ground finer than 60 mesh 
size 50 Gm bentonite, ^4 to % teaspoonful white flour, and 750 cc of 
tap water The dose la 30 cc for sheep and 20 cc per 100 lb of live 
weight for cattle Of 110 infected sheep, 104 did not show eggs of the 
liver fluke in the feces following a single treatment of 209 infected 
cattle, 191 showed no liver fluke eggs when examined two or three weeks 
later Fasting before and after treatment was not necessary Calves 
under 3 months of age need not be treated While this suspension is 
reported to have a wide margin of safety, extremely weak ammals 
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should be treated with caution. One dose is usually sufBcient to kill the 
adult flukes in the bile ducts. When the poor or unthrifty condition of 
tlie cattle is due to liver flukes, there is generally a remarkable improve- 
ment in the weiglit and appearance of animals within a short time after 
treatment. A program of drenching cattle in the fall and spring will not 
eradicate liver flukes, but it will greatly reduce their numbers and 
improve tlie health of tlie cattle. The use of Distol, karaala, and 
hexachlorethane in the treatment of fluke disease in cows in the 
Hawaiian Islands has been described by Alicata.“ A method of prophy- 
laxis by destruction of the snails with copper sulfate has been described 
by Batte et al.^* 
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DISEASES OF THE TJBINABY SYSTEM 
ANOMALIES OF THE URINARY SECRETION 
Anuna 

Total suppression of the urine is seen m obstruction of tlie urethra 
from the presence of calculi, this is most apt to occur in ma e ^ 
nants cattle and sheep owing to the peculiar anatomy of the uretnr 
The condition is infrequent, and for this reason it may be over oo 
until the animal comes to autopsy Partial suppression scan y 
tion occurs in acute fevers acute poisoning by metals or turpen m , 
and in other severe toxic conditions 

hemoglobinuria 

Hemoglobinuria may result from various causes In our ambulatory 
clinic, it 18 almost pathognomonic of pyelonephritis this being by 8 
the moat frequent cause of blood stained unne m cattle In certain 
>ear 8 , either hemoglobinuria or hematuria is observed m co^s suffer 
mg from acute affections of the digestive tract, such as bowel catarr 
or enteritis, these cases have been chiefly observed in the fall m cows 
at pasture For a considerable time the cause of this form of bloody or 
blood tinged urine was obscure Finally a deflnite case of hematuria 
with blood clots m the urine came to autopsy, when enteritis with ap 
parently secondary nephritis was found In another case a sudden onse 
of severe traumatic gastritis was marked by the presence of blood clo 
in the unne It is evident, therefore that in cattle a severe sudden dis- 
turbance of the digestive tract may cause hematuna as well as hemo 
globmuna Hemoglobinuna is an occasional symptom in hemorrhagic 
septicemia, and it is characteristic of bacillary hemoglobinuna an 
puerperal heraoglobinemia Hematuna of unknown cause la occasional 
in young calves, it is also a characteristic symptom of poisoning wit 
copper or mercury or the sulfonamides, it has been observed in septic 
metntis and mastitis, as well as m sweet clover disease and pyelc" 
nephntis 

In sections where piroplasmosis prevails, hematuna from this cause 
18 common Thus it is not infrequent m Europe, m the tick-fever areas 
of the Umted States, and in other parts of the world 
European wnters report that the feeding of beet tops and turnip tops 
to cows may cause hemoglobinuna, but apparently no similar observa- 
tion has been made m this country 
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In azoturia in the horse, hemoglobinuria is one of the distinctive 
symptoms. It may also occur in the horse in severe impactions of the 
terminal portion of the great colon. Various conditions causing rapid 
hemolysis may result m hemoglobinuria. It is one of the symptoms of 
severe leptospirosis, and of overdosage with certain members of the 
sulfonamides. 


IDIOPATHIC HEMOGLOBINURIA 
The name Idiopathic hemoglobinuna was applied by Smitli^ of Still- 
water, Oklahoma, to a new disease of unknown cause affecting beef 
cattle, particularly calves, in which the most consistent and readily 
recognized symptom was hemoglobinuna, apparently age, breed, sex, 
condition, or feed were not etiologic factors. Similar reports have come 
from Kansas,* Arizona,^ and Illinois.* All attempts to determine the 
cause, or to transmit the disease experimentally have failed. In Okla- 
homa it was reported from all parts of the State early in 1942 follow- 
ing heavy fall rains- In Uie Southwest it appeared in cattle m two or 
more weeks after they had been shipped from ranges into valley 
pastures of alfalfa, barley, and oats. In tlic West Central States out- 
breaks have occurred on pasture, in feed lots, and even in young calves 
in box stalls.* 

Morbid Anatomy. — ^The macroscopic changes arc said to be depend- 
ent on the amount and rapidity of hemolysis,* thus one writes that tlic 
tissues arc extremely pale,* and another that the. cadaver is icteric.® 
There is general agreement that the gall bladder is filled with bile, and 
that the urinary bladder contains colored urine. One states that sub- 
serous hemorrhages are rare,* and another that the pleura and peri- 
toneum usually have extensive hemorrhages varying from petechiae to 
confluence.* Other observations are congestion and icterus of the lungs, 
a liver that is brownish yellow or normal on the external surface, and 
.reddish fluid in the body cavities. The hver is friable and icteric and 
on section shows extensive necrosis^ The disease is said by Roderick* 
to be primarily a hemoglobiocmia in that the red cells undergo a 
marked hemolysis in tlic blood vascular system with a consequent 
flooding of the liberated hemoglobin over into the urine. 
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The animal appears to collapse in a c ^ 

scanty and hard and the feces may 

jellon and bloody The coume « from a ew hours 

or four days in older animals mortality has been rep 

90 to 100 per cent and the morbidity from 6 to 35 per cent, 

it was less than 1 per cent the red cells The 

Blood exnmmntan reveals a rapid •‘est^eh ‘h 
hemoglobin varies from 20 60 per cent Ta'lquist, ^d t 
count drops from 8 million to 2 “ ™ot°toe Hooper Foundation 

outbreak material sent to Dr K F ‘^.\“arey but exten- 

showed Leptospira surrounding the tubules *0 y^^ 

sive aggluUnabon studies were negative agamst three 

"’Treatment-Rodencki reporU that in the "'hinna^ climcjj 
Kansas State College, a transfusion of f “ I„ An- 

la eSeotive in saving approximately ‘ „ „( a large 

lona a change of feed to dry hay was followed by ,,,3 

percentage of the sick In Illinois nine o the ten “ i„„p 

treated with sulfamerarine (480 grams) orally, and penicillin (1 
units) intramuscularly recovered 
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CYSTIC HEMATURIA 
^■Enzootic Bovine Hematuria, Hematuna Vesicalu) 

C>stic hematuna i3 a chrome afebnle cystitia of cattle of 
cause charactenzed by hemorrhagic areas in the mucous j ' 

pedunculated tumors, and fibroUc thickcmng of the wall of the b ® 
In America the disease is confined largely to the coastal region o 
British Columbia, ■Washington, and Oregon (Kalkus,* Hadwen ) 
Australia an apparently identical form has been described by Bull 
associates and it has also been reported from France, Sweden, ^ 
Norway It affects animals of both sexes The etiology is 
it IS deSmtely not caused by mfcclion and it is not transmissible- 
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irregularly endemic on certain poor farms, only a few animals at a 
time being affected. 

On postmortem examination tlie internal organs are somewhat pale, 
and the bladder may be dark because of its bloody contents. Lesions 
are confined to the mucous membrane of the bladder; early damage 
results in hemorrhage and mild inflammation of the mucosa; later, 
vascular channels form m the hemorrhagic areas and finally develop 
to form hemangiomata — Plummer.* 

The symptoms begin with frequent scanty urination accompanied by 
straining and switching of the tail. Kalkus* states that he has never seen 
the condition in a heifer previous to calving. The urine may be blood- 
tinged or uniformly red, and it always contains red cells, even when 
the color is normal. At first there are no general symptoms, the appetite 
and milk-flow remaining norma). The initial attack is over a period of 
a few days to a few months. Following a subsequent parturition there 
is usually a recurrent attack of increased severity. Emaciation appears, 
hemorrhage is increased, the mucous membranes are pale and eventu- 
ally the animal dies or becomes worthless. No effective treatment has 
been found, but it is claimed that the disease may be prevented by 
removal from the farm for a period of two months each year. 
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ACUTE NEPHRITIS 

Stevens^ writes that the study of nephritis is especially complex “be- 
cause in the majority of cases we are still ignorant of the precise causes 
of the various renal changes; because the appearance of the kidneys at 
autopsy represents only one stage of a process that must necessarily 
produce according to its duration a great variety of pathologic pictures, 
and because up to the present it has been impossible to correlate, except 
in a very general way, the functional disturbances with the anatomical 
findings." Diffuse non-suppurative inflammatory or degenerative 
changes of both kidneys have been known as Bright’s disease, after the 
description by Bright in 1827. In a discussion by Nieberle,* there is pre- 
sented a clasaifleation in which all degenerative changes, such as cloudy 
swelling of the kidney epithelium, hyaline degeneration, pathological 
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fatty degeneration, amylo.d cUgtncrnUon, an.l 

„reun.e'po.»ona,tne,u.mtrcury.ar«tcnn^^^ 

from mnamnmtion, nhile mflaimnaUon < < the k dn y, 

defined 03 a dcrangcmLiil clmrattcmcd b> ncolsoaddB 

fluid conatituenta of tlio blo«l and by tisaue I'™ ,„p be- 

that all recent clinical literature abimc an ■■'U" 

tween ncplintia and certain mfcctioun diacnats, cucli ns 

angina, and articular rheumatism t .n man is eivcn 

This brief discussion of Uic clossificolton of ntphr 
because vct.nnar> authors ha.e foUou.l such 
scribing nephritis in farm iinmials The eanims I”*'" J> , j „oup 
described under Brlgtifs disease constitute an important clmical p 
in man The disease is sutncicnlly separale-d from its ^ , g., 

to present a distinct clinical syndrome and an indtpemlent paU otoOj 
In domestic animals (licrbilora and swine) these ^ 

ever, occur Diffuse acute inflaiiimations of the kidneys m these a 
are pracUcalty always incidental to. and ussoeiatcd with, some ee 

toxic or infectious disease with 

Etiology —The great majonty of cases occur in 
Uie acute infectious diseases, such as nntlirax, hog cliolcra, cij ^ * 

monia, and other acute septic conditions Fre<iucntl> nephritis is P 
as a secondary condition m atoturia It is induced by suci in 
poisons as arsenic, mercury, and phosphorus, as i^cU as by . 

products, phenol, turpenUnCi sulfonamides, and \arious other die 
poisons While cold and traumatism arc recorded as rare causes 
nephritis, it is doubtful if they c\ cr cause the disease 
Morbid Anatomy— Mild forms present no evident 
In more severe types the kidney is swollen, dark, and congested, e 
orrhage is not infrequent, especially in hog cholera In some cases 
kidney is pale or grayish red m color 

Symptoms — ^There arc no distinctive physical signs of ocutenep i 
tis, as m man The condition may be suspected or recognised becaus 
of its known association with certain diseases A positive diagnosis ro^ 
be made by means of an examination of the urine One finds a 
increase in albumin, kidney epithelium, and urinary cylmders 
there are leucocytes and red blood cells Occasionally one may ^ 
considerable blood (hematuna) 

Treatment is directed towards the primary affection. 

Kotbxnces 
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2 Nieberle Ueber die diffuse Glomerulonephritis des Kindcs, Archiv f TlChe » 
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CHRONIC NEPHRITIS 

Chronic nephritis is a rare disease m herbivorous animals and swine. 
Nieberle has described three cases in cows observed in the abattoir in 
Hamburg, Germany. The first was an old animal in medium condition. 
The kidneys had a combined weight of 7 pounds. The capsule was 
smooth and easily removed and the underlying surface of the kidney 
was grayish brown. On section, the cortex was greatly thickened, 
sharply defined from the browmsh-red pyramids, and covered with 
numerous radiating yellowish streaks. There were many cysts filled 
with clear fluid. The consistency was normal. The pelvis and medullary 
substances appeared normal. The second was an old emaciated cow. 
Both kidneys were greatly enlarged and firm. The Malpighian bodies 
stood out clearly as fine, gray nodules The third was an old emaci- 
ated cow. One kidney alone weighed 6 pounds. The surface of the 
kidney was brown to gray, covered with many small, yellowish opaque 
spots, and finely granular. The consistency was hard, cutting like firm 
connective tissue. There was a marked thickening of the cortex. As 
a result of histological examination, Nieberle concluded that such 
cases, named in the literature as chronic parenchymatous nephritis or 
^'large white kidney," were genuine diffuse glomerulonephritis, and 
identical with the subacute or chronic glomerulonephritis of man. 

The first description that I have found of a clinical case of this dis- 
ease was that of an S-year-old mare reported by Fincher and Olafson.' 
At the onset there were swellings about the lips, ears, between the 
mandibles and beneath the chest which resembled those of urticaria'. 
Under exercise there developed an inspiratory dyspnea, a fast irregular 
pulse, and heart sounds which could be heard for a distance of several 
feet. Seven months later the mare had become emaciated, weak, and 
the heart became irregular and fast under slight movement; death soon 
followed. Autopsy revealed slight fibrous pleuritis, chronic focal myo- 
cardiUs, and chronic diffuse glomerulonephritis. A second case, showing 
similar symptoms and course, has been described by Frank and 
Dunlap.* 

That the disease is ccanplex is revealed by statements from Osier 
that "a clinical classification of chronic nephritis offers many difficul-, 
ties, A pathological classification deals wiUi end results and cannot be 
applied at the bedside." 
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abscess of the kidney 

tEmbohc Nephritis) 

Euology -Purulent ntphnUa « cmtcl by P>“ben- 
„fy reuciftbc k.dnoy rn U,= bl^ stream, as t”” a 



Fig 37.— Abscess of the kidney aecondary to traumaUc gastnUs m a cow 


always pyemic The kidney shown m Fig 37 was from a ° , 
matic gastritis with multiple abscess ra the lungs as well as the kia y . 
cultures yielded CoTT/nebaefenum pyogenes Abscess , 

IS not rare m calves where it results from navel infection Clms la ^ 
has described sixteen cases fifteen of which yielded B coli n & 
month old calf described by Fincher,* the entire right kidney 
obliterated by a large abscess Thus there may be a single large a s 
or multiple foci of suppuration The disease may result from 
infection in cows, and from wound infection or strangles in o 
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Frohner writes that it may be enzootic in swine. It is this form of 
kidney disease that is caused by Bact. inscosum equi in foals. 
Symptoms. — ^The symptoms vaiy according to the nature of the 
primary disease. Disseminate purulent nephritis is not recognized ex- 
cept on postmortem examination. In the case of kidney abscess de- 
scribed by Fincher, the calf showed purulent omphalitis, rapid emacia- 
tion, and apparent bloat on the right side; trocarization released thin 
fetid pus containing staphylococci, streptococci, and other bacteria. 
Extensive kidney abscess might be diagnosed in large animals by means 
of a rectal examination, or by examination of the urine. There is no 
remedy. 

In kidney abscess in a 15-year-old gelding the animal worked in a 
normal manner in the forenoon. After dinner he was found down, 
apparently suffering from posterior paralysis, and not inclined to make 
any efforts to use the hind limbs. On rectal examination the right ureter 
was found to be greatly enlarged throughout the entire length, and the 
right kidney was also enlarged. There was pain on pressure over the 
lower end of the ureter. Death occurred at the end of four days. The 
right kidney weighed 10.5 pounds. The capsule was ffrmly adherent. On 
section the kidney was found to be filled with pus. The left kidney 
weighed 3.5 pounds and was congested. In another case in the horse 
there was a gradual loss in condition over a period of six weeks, with 
bloody urine for two weeks preceding the fatal termination. An en- 
larged right kidney was recognized on rectal examination. It is probable 
that these were cases of pyelonephritis. 
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PYELONEPHRITIS 

Definition, — Pyelonephritis is a highly fatal, chronic, purulent in- 
flammation of the bladder, the ureters, and the pelvic portions of the 
kidneys. It occurs chiefly in cows, but has been met with in swine, sheep, 

• horses, and dogs. It is caused by a specific infection, Corynebacterium 
renalii. 

■While the disease has prevailed in Europe for many years, it was first 
reported in the United States by Boyd* in 1918. In 1888 Hess* described 
the symptoms and lesions, and observed that the disease occurred inde- 
pendent of puerperal infections. In 1891 Hdflich* described the lesions 
and isolated the causative organism, giving it the name Bacillus pyelo- 



2g8 diseases of the urinary system 

nepWidw bourn He expressed the opimon 

was through the bladder and not hematogenous On J 

date Enderlem* published a similar report, naming ® ^ 

ism BacMus renal, s bovu Extensive investigations have been repor 

by Jones and Little" of the Rockefeller Institute 

Euology — Pyeloncphntis m cows has been infrequen 

until 1924 From 1916 to 1924 not a single r^/^fnr cases were 
eight year period from July 1924 to June 1932 thirty-four eases were 
reeognued, and 12 of these were m the year 1931-32 Because of t le ^ 
tinctive lesions it is not possible that it had 

tion Ninety per cent have been observed in the period from U m 
to May Apparently the symptoms are aggravated by cold 
The relation of cold to kidney disease is found m nephritis ' 

where it is listed as a cause, according to Osier, however, cold on J 
aggravates an existing nephritis While the disease is said to °rcur 
in females, Boyd* reports that he met with one case m a bull, ana 
disease in males is also mentioned by McFadycan* in a genera 
on nephritis There is no special age selection, though the a^iori y 
met with at from two to seven years in 1937 Boyd and Bishop - 
ported the disease m 7 mares and 1 stallion It is not infrequen 
unbred heifers and Jones has reported one case of spontaneous i ■ 
fecUon in a 12 day old calf Olafson* has reported one case in a oog 
from which Corynebactenum renalis was recovered 
A number have regarded the disease as secondary to other pyogeni 
mfections, especially metntis and roaslitis tlic infection having a e® 
atogenous origin This view is not now generally accepted for c 
reason tliat it is not infrequent m Uie absence of other diseases, as in 
unbred heifers Furthermore, tlic causative organism is unlike ° 
other pyogenic diseases and it has been experimentally reproduced y 
introduction of pure cultures into the bladder But when the disease 
develops shortly after a severe parturient disease, it is reasonable o 
assume that this condition may have favored the progress of t le 
pyelonephritis Because of the persistence of pyelonephritis as an 
endemic affection in certain high producing and highly fed herds, i 
has been suggested that a higli protein diet may predispose to an atlac 
Corynebactenum renali* is a pyogenic gram-positive diphtheroi 
2 to 3 microns long by 0 6 wide Within the body it is found in clumps 
m smears from the urine or exudate Studies by Jones and Little* have 
suggested to them that the habitat of the organism is m young calves 
They report that the loivcr urinary tract of male calves may harbor 
an organism similar in morphology, cultural characteristics, and cer- 
tain immunological properties to Uie organism encountered in this 
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cinmtiy and Europe in spcmtdncous infections of the bladdci, uittlua, 
and pelvic portions of the kidneyi> of cons It seems probable that 
many cases may really oixginatc as infections during tally life The> 
introduced a culture from stceis into the bladders of three cows, this 
produced a local process which later reached the pelvis of the kidney 






2,0 DISEASES OF THE URINARA SASTEM 

thickened, hemorrhagie, and edematous The e 

several times their normal diameter and the mucosa is hemorrhagic Ih 
kidneys are greatly enlarged in size and weight The surface may p 
grayish opaque areas and the normal lobulation may be 
so that the surface of the organ is more nearly smooth , the ^ 

be adherent On section, the pelvis contains a mucilaginous Bt T 
yellowish pus, often mixed with unne and blood There is “ 
destruction of the adjacent tissue, and there may be abscess 
in the lobules The bladder, ureters, and sometimes the vagina con 
tain a mixture of blood, urine and pus Erosion of blood vessels may 
result in massive blood clots, or sudden deaths from hemorrhage I 
some cases the lesions are largely confined to the bladder, m others, 

visible macroscopic lesions are confined to the kidneys 

Symptoms.— Hess* described three clinical groups (1) the o^et 
18 like that of a severe acute indigestion, (2) the symptoms are i e 
those of chrome vaginitis and metritis, and (3) the syndrome is t a o 
cystitis Others have related the similarity between this disease an 
traumatic pericarditis In our experience the onset and general symp- 
toms vary widel>, yet the diagnosis is seldom difficult if one really ex- 
amines the unnary system 

The usual history shows a loss of condition over a period of weeks o 
months , the appetite may be good but the loss of flesh and milk flow is 
progressive, and there may be diarrhea Not infrequently tlie attac 
IS sudden in an animal in good condition with all of the symptoms o 
an acute indigestion with colic, or there may be a history of intermit- 
tent colic The cow may be restless, or tread with the hind feet or kic 
at the belly or stand with the back arched The first symptom to e 
observed may be the passage of bloody unne and m our experience tins 
18 almost paUiognomonic of the disease, but it also occurs m partunen 
hemoglobmemia The unne may be positive to the Ross test for 
acetonuna, and there may also be excitability and other nervous symp- 
toms In other instances the owner notes unusual frequency of unna- 
tion, perhaps wnth straining Occasionally the initial symptoms may fol- 
low a severe metntis or a prolapse of the uterus, and in these cases it 
may be suspected that the partunent disease is primary The owner ma> 
report that the cow emanates a very fetid odor, similar to that of 
septic metntis In one of these ca^es the patient was a 2-year ol 
unbred heifer found down in the pasture In another instance a cow diea 
from the supposed results of eating her own placenta, only to reveal 
advanced p> elonepbntis on autopsy 

On examination the general condition is nearly always below normal, 
and often there is emaciation The mucous membranes, pulse, respira- 
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tion, and temperature show no change In the advanced stages, however, 
there is a marked increase in the pulse rate and the mucous membranes 
are pale Examination of the urinary system may reveal a mixture of 
pus, blood, and urine m the vagina Palpation through the walls of the 
vagina may disclose the enormously enlarged ureters at their point 
of entrance to the bladder, and they may be palpated through the- 
vagina more readily than through the rectum If the finger can be 

j 

< 


f 



¥ig 39 — A case oS pyB}oBcphntis The alUtude sod other 
general “yniptoma resemble those of traumatic gastrilH 


passed through the urethral opening one may recognize the roughened 
and thickened condition of the mucosa of tlie bladder Palpation 
through the rectum usually reveals a marked increase in iJic sjze of the 
kidneys, and an absence of tlie normal lobulation, the surface may even 
be smooth Pressure on the kidneys may cause pain The distinct en- 
largement of the ureters may be detected through the walls of the rec- 
tum There ma> be periods of improvement, even of apparent recoverj , 
only to be followed by recurrence of the symptoms Infrequently the 
kidneys, ureters, and bladder present no abnormal changes recognizable 
on rectal examination 

In our experience, examination of the urine has shown, without ex- 
ception, evidence of pyelonephritis The most constant finding la reddish 
unne, usually containing blood clots or masses of pus, sometimes the 
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urine Is fttid Ainljsis> nn> rcvcil albuiiun up to 5 or 6 grams m 1000 

ct With few txctptmns ( renahs is fouml m smears 

The course may lead to death within a few days or only after stacral 
months to a year If recoacnca oceur tlicy are extremely infrequent 
A positue diagnosis can be made bv meins of a physical examination 
of the urinary system including the unne While the finding of C 
renalis is actepted as proof of the nature of llie disca‘«e, the mere 
presence of tins microorganism may proec to be of Ic&s significance 
In the difTcrcntial diagnosis one needs to consider traumatic gastritis, 
acetonemia, Johne’s discaMj necrobacillosis of the lieer metritis, and 
puerperal hemcglubineniia In one group of young heifer calves showing 
hemoglobinuria, C renalu was recovered from the urine, there were 
no other obvious svmptoins and no bub«cqucnt symptoms of pyelo- 
nephritis 

Treatment — While there is no established effective remedy for 
pyelonephritis the administration of sodium pho«phate monobasic, 
(4 ounces 125 Gm daily) has been followed by marked improvement 
m a few cases and it may prove to be highly beneficial Tins treatment 
was first suggested to us m conversation with R E Barker of Hereford 
England who reported its action to be beneficial m this di«ease It acts 
as a urinarv acidificr and may in ibis manner combat the effect of the 
infection which causes a highlv alkaline reaction in urine WHien ad- 
ministered early in the attack this method of treatment has been 
followed by improvement in several ca'^of pyelonephritis 

A report on the treatment of six cases of pyelonephritis with peniciJ 
Un has been made by Beck et al *’ At the time of the report, three cows 
seemed to have made complete recoveries hematuria had returned in 
one and Corynebactenum renale hod been found in the urine of two 
Penicillin procaine, 2 to 3 million units intramuscularly every second 
day, has proved to be effective when administered early and is now m 
general use in the treatment of py clonephntis 
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DISEASES OF THE HEART 
romnared with cardiac affecUons m man, heart disease m animals 
IS rare The lower animals are seldom affected with ‘*®8™o“'atlve VM 
lar changes, one of the most common eaus^ of heart 
they are less subject to localisation ..auses 

and they suffer less from physical and psychic ^ 

of cardiac disease m domestic animals are ( ) o s r 
pulmonary circulation, as in emphysema of the ungs <'-e“V^ “ 
equmes (2) infections and intoxications and (3) old age, 
dltaUon and hypertrophy in horses Three chief forms are recognized^ 
pencarditis. myocarditis including dilatation f 

endocarditis (valvular disease) In addiUon to these are 
pericarditis and myocarditis m bovmes, which far exceed m r q 
all other forma combined Congenital anomalies of the heart 
infrequently m domestic animals 


PERICARDITIS 

Etiology— Except m traumaUc pericarditis, which is , 

der the subject of traumatic gastritis, this disease is infrequent 
curs as a secondary or associated lesion m infections, such as 
septicemia, navel lU, hemorrhagic septicemia, equine pneumonia, k 
cholera, tuberculosis, blackleg strangle, swine erysipelas, etc in 
tion usually enters through the circulation, but it may gam ^ 

contmuity, as in pleuropneumonia Infrequently pericarditis is obser 
in cows m the absence of a foreign body and of adhesions between 
reticulum and diaphragm, m such cases it is probable that ^ , 

pomted object, as a wire or pm, has caused a penetrating mju^ 
then been quickly withdrawn In rare instances pericarditis is observe ^ 
as an apparently primary condition, in the ambulatory clinic sue 
have been seen m a 4-month-old Holstein heifer, a young hog, and a 
year-old horse . 

Morbid Anatomy — In acute types associated with genwa 
fection, the attack involves chiefly the inner serous surface of the per 

cardium (p mtema) The exudate is serous, serofibrinous, purulent, or 

hemorrhagic In one case of recovery in a cow from apparent trauma 
pericarditis, subsequent slaughter revealed a reddish, granular sur a 
on the pericardium 

Symptoms. — Secondary acute pericarditis in association with ee 
\ ere general mfection is seldom recognized except on autopsy The cir^ 
culatory symptoms are a high pulse rate, dyspnea, and venous pulse 
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the absence of pericardial friction sounds a diagnosis is difficult. 
Chronic tuberculous pericarditis presents a syndrome indistinguishable 
from that of traumatic pericarditis. In primary acute pericarditis the 
symptoms appear suddenly in the form of weakness and rapid pulse 
which soon lead to complete prostration and death. In the case of pri- 
mary chronic fibrinous pericarditis in a horse described by Stevens^ the 
initial symptoms were dullness and constipation. Two weeks later the 
temperature was 104° F., with rapid loss of weight and strength, weak 
rapid pulse, mucopurulent nasal discharge, absence of cough, edema of 
the chest and limbs, and a muffled heart sound. Six weeks later the 
edema was pronounced and there was a distinct prominence of the 
jugular pulse. Percussion over the chest revealed pain and an increased 
area of dullness over the ventral half. The abdomen was gaunt and the 
feces watery. On autopsy the pericardium was found to be distended 
with 8 to 10 quarts of yellow thin pus and covered with a thick layer 
of fibrin. 

Treatment is entirely symptomatic, and is like that for cardiac 
or circulatory weakness in general. Alcohol, camphor, aromatic spirits 
of ammonia, or cafieine may be helpful. 
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ACUTE DILATATION OF THE HEART 
(Acute Heart Weakne&s) 

Acute heart u'eakuess occurs in horses of any age from the effects 
of overwork; it is especially frequent in farm horses in the early warm 
months in the spring after a long period of idleness. It is also frequent 
in war horses when forced to continue in transportation lines until they 
collapse. The symvtoms are dyspnea, refusal to move, sometimes col- 
lapse (“fits”), rapid pulse, distension of the peripheral veins, and 
sweating. Shortly after an acute attack the pulse is found to be 75 or 
more, combined with sweating, depression, and inspiratory dyspnea 
with stertor. Recovery may take place under rest and treatment, or the 
dilatation may become chronic and incurable. Following an attack the 
appetite is poor, and exhaustion reappears when the animal is returned 
to work. The general condition may remain good. In some cases tliere 
is a history of a recent acute Infection, such as influenza. There may be 
a nosebleed and dyspnea when worked, as in chronic dilatation. After 
a time the animal may become anemic and have pale mucosae. Re- 
peated attacks are an indication of chronic dilatation. Sudden death 
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diseases of the heart 

“tment-For rehef of the acute 
or light work is desirable 
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CHRONIC HYPERTROPHY AND DILATATION 
OF THE HEART 

Definition— This is chiefly an affection of aged horses 
attacks of collapse and nosebleed, especially when exercised a 
logically one finds dilaUtion of the right heart combined with “tropny 
of the corresponding wall, in some cases there is a total hypertrophy 
the heart . 

Etiology— In our experience this condition has been ^ , . 
casionally m old horses, and m no other species The cause is difficu 
establish It seems probable that some are associated with 
processes of old age, as in man Others apparently are sequellae o 
acute infections, such as influensa and pneumonia In one of our cases, 
m an 8-year-old horse, it was secondary to a well-marked chroni . 
pleuropneumonia It may result from acute dilatation, or heart wea 

Morbid Anatomy — ^The cardiac lesions are chiefly a dilatation of the 
right ventricle m association with atrophy of the muscular wall of ® 
nght ventricle In one autopsy in our ambulatory clinic there were 
areas of complete atrophy of the myocardium of the right ventric e, 
allowing the pericardium and endocardium to touch Changes that have 
been observed m other organs are hemorrhage in the trachea and bron 
chi, pulmonary infarct, marked pulmonary emphysema, chronic 
monia, pleuntis, extensive thrombus formation m the branches of tn 
mcsentario artery with multiple abscess of the liver The heart muse e 
may be light colored and soft, m some it is undergomg fatty degenera 
tion , 

Symptoms. — ^The usual history is a loss of condition over a ^^i 
of several weeks, dullness, weakness and sweating when worked . 
may be a report of stiffness when moved and of repeated attacks o 
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bowel catarrh. When exercised the ho^ may stumble and fall, develop 
nosebleed, and show extreme inspiratory dyspnea with stertor. Ex- 
amination reveals pale mucosae, in some cases edema of the subcutis, 
and a temperature that may be normal or as high as 104° F. Examina- 
tion of the circulatory system reveals a pounding heart impulse, and 
with few exceptions a marked increase in the frequency of the beat. 
Auscultation of the heart may reveal bruits or blending sounds. The 
pulse is irregular, soft, and often intermittent. There may be a marked 
jugular pulse. Once this syndrome is well established death occurs with- 
in one to three weeks. The horse may drop dead during exercise or die 
in an attack of “colic” or be found dead with no previous warning. 

Treatment consists in giving complete rest and administering small 
doses of digitalis Va to 2 drams (2-8 Gm.) daily. 

BRISKET DISEASE OF CATTLE 

Brisket disease is a hypertrophy of the heart due to the infiuence of 
high altitudes. Apparently it has been observed and described only by 
Glover and Newsom' of Colorado. From a study of 45 animals, they 
demonstrated that the hearts of cattle raised at high altitudes (9000 
feet) average 0.879 pounds heavier per 1000 lbs. body weight than the 
hearts of animals raised at sea level. 

The chief postmortem changes are emaciation, serous infiltration 
of the subcutaneous swellings, clear serum in the body cavities, and 
extensive subperiioneal edema of the intestines and the abdominal 
wall. There is a hypertrophic sclerosis of the liver and edema of the 
lungs. The heart is enlarged^ dilated, and flabby. 

Symptoms. — The disease begins with dullness, inappetence, diar- 
rhea, increased pulse and fast breathing. Calves may die early with- 
out having shown any swelling of the brisket. Later, there develops 
an edematous swelling from 'the submoxillary region to the brisket, 
which may also extend to the limbs and the lower part of the abdomen. 
As the disease progresses the patient shows anemio palpitation of the 
heart, jugular pulse, coughing, and nosebleed when forced to exercise. 
The blood shows an increase in hemoglobin and red corpuscles. In fatal 
attacks the course is from two weeks to three months. Recovery follows 
removal to lower alUtudea. 
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diseases of the heart 
myocarditis 

s r.:' iri=,“rx‘S--.s. ^ 

.. -a.,F .nfecoous m on,.„ It 
o.cL m cattle and awmc aa a fatal tcnnmat.on of 
diaease, m atili lamb disease, m equine pneumonia, in 
asoturia, and heat stroke It may be secondary to 
pericarditis Arteriosclerosis, the chief cause of m>ocardit s “ 

rare in animals A form of multiple degeneration of the ” 
in tat swine has been described by Karsten- in Hannorer The les ons 
are like those of foot-and-mouth disease in the form of small, circum 
scribed grayish or yellow spots uniformly distributed U'™“Bh “ 
muscle Deaths occur suddenly, and Uic cause lias not been dctermineu 
Investigations by Thomas’ and associates hale shown that rats 
hogs develop severe myocardial lesions, charactcriicd by necrosis 
muscle fibers and marked cellular infiltration when they are fed a oiev 
deficient in potassium and in vitamin B , 

Morbid Anatomy —Three chief anatomical forms are descriOTO^ 
(a) acute parenchymatous myocarditis, presenting discolored 1°®*’ ” 
able consistency, and a light-colored heart muscle ("tiger heart ) t 
tological section shows degeneration of the rausclc fibers (b) chroni 
interstitial myocarditis with proliferation of the interstitial tissue, an 
(c) cardiac abscess 
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’ ACUTE ENDOCARDITIS 

Etiology — Acute endocarditis is chiefly a metastatic infection from 
the blood stream caused by various kinds of bactena Although i is 
described as relatively frequent, it has never been observed m our clinic 
Puerperal septicemia is the chief cause in cows, and wound infection la 
said to be the chief cause m solipeib Secondary acute endocarditis may 
occur m various mfectious diseases, such as swine erysipelas, an 
equine pneumonia Apparently there is no distinct line of separation 
between this form and the far more frequent chronic endocardi s 
(valvular disease). 
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Morbid Anatomy. — ^While two anatomical forms are described, e. 
verrucosa and e. ulcerosa, there is no distinct differentiation between 
the two. With few exceptions the cardiac valves are the seat of the 
lesions. Verrucose endocarditis is an exudative and small-celled infiltra- 
tion beneath the endocardium in the form of nodules 1 to 2 millimeters 
in diameter. These later proliferate to form wart-like polypous growths 
on the margins of the valves. The valves may also become thickened, 
and adherent to the ventricular wall. Ulcerative endocarditis is a 
necrotic inflammation of the endocardium with the formation of vari- 
ous-sized ulcers. 

Symptoms, — The symptoms of acute endocarditis are very similar 
to those of other forms of acute heart disease. There is a marked in- 
crease in the impulse and rate of tlie heart. The pulse is fast, irregular, 
weak, imperceptible and intennittent. A high fever and dyspnea 
are usually present. It may terminate quickly in death or con- 
tinue in an acute form for several weeks or become chronic (valvular 
disease). 

Treatment. — Verrucose endocardiUs may recover under the influence 
of rest and digitalis. Ulcerative endocarditis is incurable. 

CHRONIC ENDOCARDITIS 
f Chronic Valvular Disease) 

Etiology, — Chronic valvular disease is occasional in cows, wheye it 
causes symptoms closely resembling those of traumatic pericarditis. 
While it is said to be the result of acute endocarditis, all of our cases 
in cows have been chronic without any history of acute heart symp- 
toms, and apparently all have been metastatic from a previous puer- 
peral infection or from traumatic gastritis. In swine, valvular disease 
is relatively frequent as a scquella of swine erysipelas, and occasionally 
it may result in a sinular manner from hog cholera, and swine plague. 
In the horse, influenza and pneumonia arc Utc primary causes. Euken' 
has described several cases which were associated with liver-fluke dis- 
ease in cows. According to Huttcnrcilcr’ there were 380 cases of valvu- 
lar disease in horses in tlic German army in seventeen years. In a 
O-monlii-old calf treated in the ambulatory clinic, cultures from the 
fibrinous valvular growths yielded D, colt, and Con/«c6actcnu>a pyo- 
genes in pure culture was recovered from a sample of blood taken by 
Fincher from a cow affected with valvular disease of the right heart 
In two cows that died of tmumaUc pericarditis, fibrous growths were 
found on Uic left auriculovcntricular valves. Kemkamp* has reported 
19 ca&cs of endocardiUs in swine; B. rhusiopathac was obtained from 
11 and streptococci from a They represented about 1 per cent of the 
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porcme hcArte cxAmmed in n ten-year pen^ 
covered by Sautter et al ‘ from lesiona of endocarditis in a 350 lb sow 
Morbid Anatomy— The most distincUve lesions consist of cauli 
flower like fibrinous growths on the nght auriculovcntncu ar valves, 
but in some instances they may be located on the left aunculoventncu- 
lar valves ' In one cow affected with metntis and impending early abor 
tion a cauliflower like extensive growth was an inch thick and 4 



Fig 40 — Chrome eadocarditis cow 

inches long it extended from the valves of the right heart to the opening 
of the pulmonary artery, the valves of which were ulcerative and nodu 
lar The growths are usually about I to 2 inches m diameter, yellowish 
and soft They have the appearance of a hematoma in the early stages 
of orgamzation Other associated lesions m our cases were cirrhosis of 
the liver and ulcers on the abomasum, metntis with impending early 
abortion, thrombosis of the pulmonary arteries multiple exudative 
arthntis h>pertrophy dilatation and degeneration of the heart con 
gestion of the lungs, reddish serum m the body cavities, and chronic 
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circumscribed traumatic peritonitis. Infarcts and necrosis in the lungs 
and infarcts in the kidneys are not infrequent. 

Symptoms. — ^The onset may be gradual over a course of several 
months, as in the case described by Dr. Pickens,® or the symptoms may 
become distinctive' within a period of about a week. In all cases in 
cattle, of which we have records, the ages were from 9 months to 6 
years, with the exception of two aged animals in which the lesions were 
associated with traumatic gastritis. Usually there is a history of loss 
in condition, appetite, and milk flow. Often the cow has been dull, and 
there may have been shifting lameness. On examination there is a high 
pulse rate, as in traumatic pericarditis, from 75 to 150, and there may 
be a distinct jugular pulse. The poor condition, stiffness, and soreness 
on percussion over the region of the heart suggest traumatic pericardi- 
tis, but no splashing sounds are recognized. The temperature may be 
normal or as high as 104® F. On auscultation one may hear a muffled 
sound over one side of the heart and a clear sound on the other; there 
may be a distinct swish, or the sound may be normal. The course is 
from a few days to a few months, usually ending in death. Death may 
occur suddenly and unexpectedly without previous marked signs. 
Towards the end, dyspnea, weakness, and edematous swellings of the 
limbs, cheat and neck appear. There is no cure. 
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ANEMIA 

Anemia is a deficiency o£ the total \oIumc of blood (oiifl-emia), or 
of red blood corpuscles {oligocythemia) or of hemoglobin It may c 
due to failure of manufacture in the red marrow of bones, increased 
blood destruction or to a loss of blood from hemorrhage All anemias 
are secondary when the cause is unknown the disease may be classc 
as primary 

Posthemorrhagic anemia may be acute or chronic The amount of 
blood that may be lost without causing death vanes widely Cows are 
relatively susceptible to hemorrhage It is estimated that 5 5 per cent 
of the body weight of blood may be lost without causing death, but 
this IS an unsafe guide to follow Cattle may die within a few hours to 
two or three days from constant bleeding from a small vessel This has 
been observed after expulsion of a corpus luteum from the ovary, after 
dehorning following operations on carpal tumors, etc The theory w 
often advanced that bleeding from small vessels will cease spontanc 
ously after blood pressure has been reduced from loss of blood, and 
that this automatic control will become operative before the life of the 
patient is threatened Fortunately this is often true, but there are fre 
quent exceptions among bovines Sudden deaths from spontaneous 
hemorrhage are infrequent in animals They may result from erosion 
of an artery from a strangles or glanders erosion ulcer m the nasal 
passages or guttural pouches from an erosion of a blood vessel m 
pyelonephritis pulmonary tuberculosis, or from pulmonary abscesses m 
cows We have met with two cases of death from spontaneous rupture 
of the pulmonary vein m the horse Sweet clover disease seems to be a 
form of posthemorrhagic anemia 

Anemias due to increased blood destruction form the largest group 
They are associated with faulty nutrition chronic infectious diseases 
ascariasis strongylidosis, stomach worm disease, parasitism in general, 
piroplasmosis parturient herooglobtnuna, etc The hemolytic agent may 
be a bacterial toxin, or a parasitic toxin as in ascariasis The hemolysis 
of tick fever is caused by piroplasms In chronic infectious and para 
sitic diseases anemia may be due to deficient blood formation as a result 
of inanition as well as to hemolysis from products of infection 
Anemia due to deficient blood budding is observed in chronic wasting 
diseases, it is of little importance in veterinary medicine 
The symptoms of anemia are depression, emaciation, paleness of the 
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raucous membranes and skin, and in extreme cases edema. There are 
also digestive disturbances, and a weak rapid pulse. There is a decrease 
of from 50 to 75 per cent in the number of the red blood cells and a 
marked decrease of the hemoglobin. Excessive and rapid hemolysis is 
manifested by jaundice, and when the destruction is extremely rapid 
there may be hemoglobinuria. 

SWEET CLOVER DISEASE 

Definition. — fatal hemorrhagic disease of cattle caused by feeding 
damaged sweet clover in the form of silage or hay. This is considered 
by Roderick and Schalk*^ as an entirely new disease, undescribed previ- 
ous to 1922, and without parallel in medical literature. Apparently it 
should be grouped with the posthemorrhagic anemias. 

Etiology. — Sweet clover disease has been recognized and described 
in many parts of the United States and Canada. That the disease is 
caused by sweet clover was first reported by Schofield,* in Canada, in 
1924, when James Brown, a practicing veterinarian, recognized that it 
was caused by the feeding of damaged sweet clover hay. About the 
same time it was found by Schalk* in many herds in Nortli Dakota 
and was recognized in several widely separated parts of the Middle 
West. It has since been recognized in many states where sweet clover 
is fed, including New York. In a herd of pigs fed ground sweet clover 
hay, 20 of 65 died of hemorrhage after castration (Jen-Sal Journal, 
Mar.-Apr. 1940). 

The age of onset is chiefly below three years, although Roderick and 
Schalk* report it is probable that mature and aged animals will ulti- 
mately present the evidence of hemorrhage if the feeding period is 
continued with a toxic hay. In feeding tests they produced evidence of 
hemorrhage in 2-year-old3 in an average of 47 days, and in yearlings 
in an average of 15 days. On a similar diet, rabbits died in from 11 
to 13 days. At the time of parturition there is danger of death from 
hemorrhage, to both the dam and the calf, for substances causing 
hemorrhage gain entrance to the fetal circulation. Any accidental or 
operative wound, as from dehorning or castration, is almost certain to 
result in fatal hemorrhage in affected cattle. 

Transmission to young cattle is certain if the hay is toxic. While the 
disease may be produced in sheep, it is of little importance in this 
species. It is rare in horses. Rabbits are useful in determining the 
toxicity of suspected hay or silage. 

In 1941, Campbell and Link* demonstrated that the hemorrhagic 
agent is dicoumarin which is formed from coumarin in sweet clover 
spoilage. Because of the large juicy stalks, it is not easy to cure sweet 
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clover and the average crop contains some damaged hay As a rule this 
damaged hay is not dangerous Schalk* estimates that where the cattle 
on one farm are attacked there are perhaps fifty farms where the 
animals remain unaffected, yet consume damaged sweet clover It is no 
the extent of the mold or spoilage that determmes the toxicity, and the 
degree of toxicity can be determined only by feeding Schalk writes tha 
“while some farmers have successfully fed cattle throughout the entire 
wmter season from stacks that were molded into a solid mass, others 
have experienced trouble m their herds within two to three weeks after 
beginning to feed some hay and silage that were molded so slightly that 
the spoilage could hardly be detected The disease may appear when 
the hay is fed alone or m conjunction with other suitable food, and an 
attack does not confer i mmuni ty It is not caused by grazing on sweet 
clover pasture Non bitter sweet clover (Meblotus dentata) does not 
become toxic on being spoiled 

Morbid Anatomy — Death is caused by hemorrhage and no other 
postmortem change is found Beneath the skin one finds scattered 
hemorrhages, or extensive masses of blood which correspond to swell 
mgs on the body One may find extensive intermuscular hemorrhage, 
principally in the gluteal, lumbar and shoulder regions Subpleural 
and subpentoneal effusions are frequent under both the parietal and 
visceral membranes, the«e are most extensive over the rumen Without 
exception hemorrhages are found in the heart and pencardium, they 
are also found m the fetus and m the newborn calf Within the tissues 
the blood clots, but in the peritoneal cavity it remains in a fiuid condi- 
tion Hemorrhage is rare m the mucous membranes, and it has not been 
found m the lungs, or chest cavity No other disease presents such 
extensive hemorrhage The presence of a large blood clot in the 
mediastmum combined with extensive subserous and subcutaneous 
hemorrhages has led to a suspicion of anthrax 
The essential change is thought by Roderick* to be an mjury to the 
arterial vascular bed from a diffusible chemical substance That there 
IS any scnous mjury to the parenchymatous organs is disproved by 
the prompt recovery following transfusion The disease is not trans- 
mitted by blood transfusion from the sick to the well Roderick® further 
states that “the absence of hemoglobmuna and icterus and the low 
ictenc index, together with the failure to find deposition of hemosiderin, 
indicate that this is not a hemolytic disease “ 

Symptoms.— -There is a history m one or more animals of dullness 
and stiffness with reluctance to move, and there may have been a fe^ 
deaths In many cases there is hlUe depression, and seldom is there 
any evidence of toxic action Affected animals move with difficulty 
and extensive swellmgs may be found on any part of the body or limbs. 
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particularly in the hip region, along the sides or ventral border of the 
chest, and on the neck. The swellings contain blood; they fluctuate in 
the same manner as hematomas, but do not pit on pressure and there 
is no crepitation. No symptoms develop prior to actual hemorrhage. 
The mucous membranes are pale, the pulse and respiration normal, the 



Fis> 41.— Sweet clover disease is a 2-year>old heifer showing 
catargemcst of the right frost limb from subcutaneous bcm> 
orrbage. Extensive awellmgs were also present on the left side. 

Blood transfusion was followed by prompt recovery. 

appetite good, and the temperature normal. When hemorrhage becomes 
advanced there is a marked increase in the rate and impulse of the 
heart. Epistaxis is not uncommon, but hemorrhage from other mucous 
membranes is infrequent. Superficial wounds or scratches cause per- 
sistent blecdmg. As the disease advances, weakness becomes so marked 
that the animal is unable to stand. Hemorrhages into the central nerv- 
ous system may cause incoordination of movements and loss of sensa- 
tion. Cows in late pregnancy aborts 
Examination of (As blood reveals a loss of from fiO to 75 per cent 
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of the red blood cells and there is a corresponding decrease in hemo- 
globin, these changes are due to escape of the blood from the vcsse 
Ld not to dcstrucUon of the blood itself There is no decrease of 
hemoglobin until the appearance of visible evidence of hemorrhage 
The decrease in hemoglobin and red cells, and the delayed clotting a 
the only blood changes that have been recognized Clotting is deter- 
mined by drawmg 5 to 10 cc of blood into a test tube having a diameter 
of 16 mm , and placing it in a i^atcr bath at 37° C The clotting time 
IS determined as the mterval which elapses before the blood will remain 
m the inverted tube Normally, clotting occurs within ten to twenty- 
five minutes In sweet clover disease, the clot may not set for an hour 
or more, and the time of coagulation always changes previous to the 


onset of the hemorrhage 

The course is brief and it is especially rapid after parturition Ani- 
mals that are apparently normal at night may be found dead m the 
morning In the case of slow hemorrhage they may live for a week 
In untreated cases the mortality is high 
Treatment — A change of feed is essential, though additional cases 
may develop after a week or ten days, the tissues not having bad time 
for repairs Schalk writes that even after a change of feed the mortality 
m animals already affected will be 75 per cent or more Recovery w 
prompt after intravenous injection of defibnnated blood of normal 
bovmes (500 to 1000 cc ) , even after the animal is down this may effect 
a cure The serum carries the curative agent Coagulation is restored m 
from fifteen to thirty minutes after the injection is completed and re- 
covery 18 complete in from a week to ten days In an advanced case 
in a 2-year-ol(i heifer treated in our dime with direct blood transfusion, 
recovery was apparently complete in twelve hours, the owner reported 
disease m heifers, lambs, and a horse Defibnnation la accomplished by 
shaking or stirring, after which the blood is strained through gauze, 
if properly cooled this is effective after several days Citrated blood is 
curative m the proportion of 0 3 per cent sodium citrate in a liter oi 
blood 
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PUERPERAL HEMOGLOBINEMIA 
(Postparturient Hemoglobinuria; Red Water) 

This is a transient rapid hemolysis of well-nourished cows occurring 
chiefly in stabled animals in the winter and spring two to four weeks 
postpartum. The essential cause is unknown. It has been prevalent in 
some sections of Colorado, Utah, and Idaho for a number of years — 
Farquharson and Smith, ^ and several cases have been diagnosed in 
New York State. A complete report of the malady as it occurs in 
Europe has been made by Hjarre* of Stockholm; it has been chiefly 
described from the northern countries: Norway, Sweden, Denmark, 
and northern Scotland. In Scotland the disease has been recognized for 
more than a hundred years — ^Wallace.* Its occurrence is chiefly afte* 
the third calving at an age of 5 to 8 years when the cows are at the 
height of production. Usually there is only one case at a time on a farm. 
While the cause is unknown, it appears to be one of the various dis- 
orders of metabolism common to early lactation. The blood plasma of 
affected cows studied by Madsen and Nielsen* was found to be ex- 
tremely low in inorganic phosphorus, and in 1944 they reported the ex- 
perimental production of parturient hemoglobinemia in a cow by feeding 
a ration made up largely of alfalfa hay and dried beet pulp. They con- 
cluded that “while all of the factors in connection with the etiology of 
this disease arc not known, this experiment seems to show with reason- 
able certainty that the characteristic hypophosphatemia was the result 
of low phosphorus intake and was in some unexplained manner respon- 
sible for the erythrocyte destruction.” It is not a piroplasmosis nor a 
puerperal infection. Predisposing influences are poor soil and a preced- 
ing dry summer; it is endemic on certain farms, and in Scotland has 
been associated with heavy feeding of beets and turnips. In Utah and 
Idaho it is attributed to a diet of alfalfa and sugar-beet pulp— Mad 
sen.* 

Morbid Anatomy. — ^The tissues arc icteric, and the blood is dark 
and thin. The liver is somewhat swollen and is yellow or orange-yellow 
in color due to fatty infiltration and necrosis. Hjdrre* demonstrated 
that the liver necrosis is secondary by reproducing it in rabbits by in- 
travenous injections of either hemolyzed serum or hemolyzed blood. 
There may be swelling of the spleen. The intestines usually contain 
punctiform hemorrhages, and as a rule the contents of the large bowel 
are watery. 

Sjmiptoms.— The onset is sudden, characterized by hematuria and 
followed in from two to three days by inappctcnce and weakness from 
loss of blood. The extremities arc cool. There is rapid loss of flesh, 
inability to rise, and death in from three to five days. In patients that 
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recover hematano is not observed 
there may be 

and Nrelsen* state that ''“=f 

depression and weakness the . ^ ^ dron one or two days after 
that the red-cell count usually contmu.^ to .a 

the unne had cleared " The unne rs mto r ^^^per?- 

pesruve to “,,a ,3 fast, the heart impulse is m- 

rasran"* sounds a^ abnormally toud »d s arp-^ - 

palpitation The mucous membrane «e at first djsU^ 
scmbling those of traumatic pericarditis, J ^ g on 

fatal attacks the red-cell count may ^rop B^nly f ^ 

to 1 5 million, the hemoglobin *0PS to 20 to 25 P > reported as 

marked increase in leucocytes The owe ambulatory 

usually firm and dark, but m the case ^s ob- 

chnio they were bile-covercd, fetid, and watery ^^“<1 . ,^5 

served that convalescents may develop symptoms p , 
hekmg dirt and chewing bones and the i^hToo^^^ » 

in necrosis and other vascular changes m usually com- 

acute for from three to five days, and ““‘Vt ”^0^ may 

plete m from ten to fourteen days Hjarre writes ..frequent 

take from two to three months Recurrent attacks are not mfreque 
The mortality vanes from 10 to 40 per cent previously 

In January a O-year-old cow that freshened b« P«™g ^ 

and had shown a subnormal appetite ever since, sudd y m 
eat, the milk-flow dropped from normal, and there was a 
flesh Examination revealed emaciation, ifcpression, ve^ p 
membranes and a temperature of 104 4” F e 0“ ““ suspended and 
breathing somewhat fast RummaUon was completely C“CPC^^^^S 
there was severe pain on percussion over the reticulum Th 
bile-colored, ietid, and watery On gross examination t ^ 
dark and watery, the red-cell count was 3 million J„as 

Administered camphorated oil and dextrose ^ ry was 

marked improvement, yet the temperature was 106 .Uobinuria 

apparently complete at the end of two weeks While no iemogto 
was observed duriag the period of treatment, the owner rep 
there had been "a red discharge from the vulva " i„„gsnhritis 

Diagnosis— In the beginning this disease resembles pyelonep 
because of the presence of hematuna In pyelonephritis the 
prolonged, recovery is not the rule, and enlargement of the ure 
kidneys may be recognized on vaginal and rectal examina on- , 
tuna may also be present m bacillary hemoglobinuria, exas 
and in other conditions 
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Treatment. — ^In severe attacks blood transfusion is probably the 
most effective treatment. Parquharson and Smith advise that the af- 
fected animal receive only alfalfa hay with no concentrates and that 
it be given a powder composed of ferric sulfate and nux vomica, 1 
dram each; copper sulphate, 15 grains; and arsenous acid, 3 grains. 
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LEUKEMIA 

Leukemic Lymphocytoma (Leukemia) ; Aleukemic Lymphocytoma 
. (Pseudoleukemia) 

DeHnition. — A fatal malignant disease caused by an extensive and 
abnormal production of immature leucocytes (hyperplasia of the leuco- 
blastic tissue) and characterized by the formation of multiple tumors 
of the lymph glands; all of the lymph nodes of the body may be 
enlarged. 

While there are variations in the cell structure of these tumors, de- 
pending on the origin of the patholo^c cells, as from the bone marrow 
(myelogenous) or the lymph glands (lymphogenous), as well as varia- 
tions in the appearance of the blood, and in the seat and extent of the 
tumors, they are classified in one group under the leukemias. Accord- 
ing to Feldman’s' nomenclature there may be an increase in the leuco- 
cytes in the blood (leukemic lymphocytoma) or the number may be 
normal (aleukemic lymphocytoma); either of these may be termed 
lymphogenous leukemia. Any other form, such as myelogenous leu- 
kemia, is extremely rare in domestic animals. It is now commonly 
believed that at some time during the disease immature white cor- 
puscles appear in the circulating blood. Of forty cases of lymphocytoma 
in cattle examined by Feldman,' the blood was leukemic in twenty- 
seven. He states that if all cases are considered the lymphoblastomas 
probably occur with greater frequency than do any of the other neo- 
plasms which affect domestic animals, and that without question it is 
most common in the bovine species, tho horse being rarely affected. 
Quoting from condemnaUons for leukemia by the Federal meat inspec- 
tion 6cr%*icc, the ratio in a four-year period was 1:8500 in cattle, 
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1 149000 m calves, 1 201,000 m horees, 1 220 000 in swine, iml 
1 174,000 in sheep From a study of “he 

elude; that It IS among the more eommon d-e-es of m ny o « 
domestic animals and undoubtedly is the cause of 7/“ 
deaths, for unless a thorough necropsy is performed the true n 

the disease may escape detection ’ j that 

It would be instructive to know the number of 
are clinical cases of leukemia, the number that are condemnations 0 
parts and the origin of such animals A survey of the '■‘'"“‘“/“the New 
only occasional descriptions of the disease In the reports of the New 
York State Veterinary College from 1920 to 1940 only two cases are 
listed m the clinical and autopsy records 

In a period of three >ears, of 38 cattle that came to autopsy a 
Manhattan, Kansas, with a record of increase m the bWd of a yP 
Ijmphootcs, 36 had gross lesions of lymphocytoma— Thompson 
Roderick » Information from vanous sources indicates that this ^ 

IS more prevalent m the Middle West than m the eastern part of tne 
United States Reports of leukemia have been made by Biester a 
McNutt * Jones,* Lund,® and Creech and Bun> ea • 

In certain parts of Germany bovine leukemia has been increasing 
dunng the past twenty-five years until it has become a common an 
important disease According to Schaper® this distribution of the malady 
has been caused by the use of breeding stock from breeds and 
that transmit the disease by mhcntance— black lowland cattle of Kas 


rrussia . 

Etiology — ^The cause is unknown By virtue of unrestricted growl , 
destruction of normal tissue, and metastasis, its classification by Fe 
man as a malignant neoplasm is justified With reference to sex an 
breed there is no recognizable variation, but there is a suggestion t a 
it IS more prevalent in young animals 

Morbid Anatomy — In animals that have not been slaughtered e 
cadaver is emaciated The most important postmortem finding is a 
sjmmetncal and marked enlargement of all of the lymph glands o 
tlie body On section, the glands are moist, bulge when cut, are very 
soft, and may be hemorrhagic m spots Both the liver and spleen may 
be greatly enlarged In the case desenbed by Udall and Olafson* the 
spleen and lymph glands were masses of lymphocytes with little of the 
normal markings left In addition to wide involvement of the lymp 
glands, Feldman also observed extensive metastases and secondary 
imolvement of the lungs, heart, liver, kidneys, and brain, the spleen 
m many cases was not demonstrably affected The body cavities may 
contain large irregular masses, and extensive involvement of the 
abomasum is frequent The lesions may be confined to certain areas 
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such as the muscle of the heart, the kidney, the abomasum, the spinal 
cord, or the brain 

Symptoms.— The initial symptoms are swellings of the superficial 
lymph glands, m cattle these are especially distinct in the submaxillary, 
prescapular, and precrural regions At first the appetite remains good 
and there are no general symptoms, after a few days or weeks there are 
gradual loss in condition, pale mucous membranes, marked dullness, 
and labored breathing Examination reveals distinct enlargement of 
lymph nodes that are too small to be recognized when normal Not 
infrequently there is protrusion of the eyeballs caused by pressure 
from tumorous masses m the orbit, it was observed in five of a senes 



-iWJ: 




Pig 42 — Aleukemic lymphocytoma (pscudolcukemia) in ac&If 

of forty cases dcacnbcd by Feldman, and m one of the three or four 
cases observed by tlie author Pressure on internal organs from tumor- 
ous masses or from single tumors may cause a variety of symptoms, 
such as indigestion with chronic bloat when the abomasum is affected, 
posterior paralysis due to pressure from tumorous masses in tlic pelvis, 
as well as paralysis and deranged consciousness from a tumor on the 
brain Tlic distinctive blood change is a marked increase in the number 
of while cells, according to Tliompson and Roderick, “differential 
counts approaching or exceeding 65 per cent of lymphocytes should 
leave little doubt as to the accuracy of a diagnosis of lymphocytosis, 
and the majority of cases show Uiat as the disease progresses and 
death approaches Uic total while cell count decreases gradually from 
a diaunct leuccinm to a normal or subnormal level ” There is also an 
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anemia as shown b> a reduction in the hemoglobin and the red cells 
Death occurs after a few weeks or monllis 
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ANEMIA IN YOUNG PIGS 
(Nutntiojial Anemta irt SuckUng Pigs) 

Definition — A highly fatal disease of suckling pigs characlcnrcd by 
a iharkcd decrease in hemoglobin and fatt> degeneration of Uic liver I 
is caused by lack of iron and copper salts in pigs confined m indoor 
pens, on concrete or similar Qoora and limited m diet to the milk of the 
sow 

Etiology — In recent years there has been a marked increase in losses 
among young suckling pigs at from three to six weeks of age, this has 
occurred chiefly in large breeding establishments where improved sam 
tation against parasitism has been adopted The seasonal preifalence is 
chiefly m pigs farrowed m the winter and early spring when Uiey are 
confined because of the weather and do not have access to pasture 
The blood of newborn pigs usually carries a normal amount of hemo 
globm averaging 10 75 gm per 100 cc Observations by Hamilton and 
associates * and others have shown tlial a rapid decrease occurs dur 
ing the first week to a level but little more than half that at birth, and 
continues for four to five weeks if the pigs are left indoors while re 
moval to an outdoor cindered pen with no access to soil or vegetation 
bnngs about a prompt recovery both m blood picture and physical con 
dition. 

Doyle* has reported that normal hemoglobin is maintained m pigs 
turned out on blue grass e^kJ and also, that access to blue grass sod 
inside of a hog house protected the pigs against anemia while enabling 
them to grow at a normal rate ' 
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Hamilton^ also reported that normal hemoglobin is maintained in in- 
door pigs, fed exclusively on the sow's milk, kept from the dam's feed 
and feces, and given daily, by mouth, water solutions of ferric sulfate 
and copper sulfate in amounts containing 25 mg. of iron and 5 mg. of 
copper. 

Explanation of this deficiency is found in the low blood-forming ele- 
ments, such as iron and copper, in the milk of the sow. When the new- 
born pig is limited to milk, and deprived of access to minerals which 
are available under less artificial conditions, the hemoglobin content of 
the blood is soon exhausted. From the available evidence, it is apparent 
that the disease is the result of mineral deficiency, rather than housing, 
since a supply of sod to indoor pigs prevents the disease. The disease is 
most prevalent in the modern liog-house, designed to prevent contam- 
ination with soil containing parasitic eggs. It is of little or no impor- 
tance on the dairy farm where only a few swine are kept, and where 
pigs have access to organic matter. 

Morbid Anatcaty . — Usually the cada^’cr is normal in appearance, 
but in prolonged attacks it may be emaciated. The thoracic and ab- 
dominal cavities contain serum and fibrin. The liver presents the most 
constant gross lesion in the form of marked fatty degeneration; it is 
slightly enlarged, has a grayish yellow mottled appearance, and often 
is hemorrhagic. The heart is greatly dilated, even displacing the 
lungs. The kidneys arc pale and affected with subcapsular hemorrhage. 
The blood and muscles are pale. Pneumonia is frequent. Tho spleen 
is enlarged and firm. Recovered pigs may be left with fibrosis of the 
liver. In tlie excellent descriptions of this disease by Doyle and co- 
workers,’ “hobnml” livers as a result of chronic fibrosis are mentioned. 
On microscopic examination of the liver, spleen, and bone marrow, 
active hematopoietic centers arc found. 

Symptoms. — ^While tlie age of onset is usually at about three weeks, 
some of the pigs may be dull and inacUve at as early as one week of 
age, and anemia has been observed even at birth. Affected pigs may be 
vveH-dcveloped and apparently well-nourished, but they show fatigue, 
dyspnea, thumps, and depression on the slightest exertion. The anemic 
pigs may be fat, yet the muscles arc flabby and tho skin and mucous 
membranes arc pale. When about three weeks old, the fat and appar- 
ently well-nourished anemic pigs die suddenly. Individuals which sur- 
vive may become we.ak, tliin, and pcnnanently unthrifty. 

The blood undergoes a rapid decrease in hemoglobin. In affected 
groups this sUrbi soon after birth, often at about two weeks, and may 
continue until concentrations have dropped from tho normal of from 
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9 to 15 grams per 100 cc to 2 to 4 grams per 100 cc of 
erythrocytes fall to from 3 to 4 milhous Doyle considers 
all pigs, three weeks or more of age. which have 3,000,000 or lea 
blood cells per cu mm. and 38 grams 

cc of blood There seems to be no material deviation from the normal 


m the Virhite cell count w sfre 

The course is chiefly over the period from three to six ^ ceks of ag , 
and the mortality is high It is esUmated that the annual [oss m 
United States of pigs in the suckling age is about 35 per cent Mu 
this IS caused by anemia If the pig survl^es to the age of 
mately six weeks, there is a gradual rcco>ery because of access to looos 
containing the essential copper and iron , . ki nH 

Prevention and Treatment.— The rapid detenoration of the biooa 
of confined suckling pigs, nhcn allowed only sow’s milk, is preven e 
by the addition to the pig’s diet of a small amount of iron and ^°PP® 
The deficiency is not met by adding iron and copper to the diet of t 
sow Hart and coworkers* observed that a daily dose of iron sulfa ’ 
(25 mg of iron) and copper sulfate (5 rag of copper) is sufficient o 
prevent the anemia This is provided by giving each pig a soluu^ 
made of 3 6 ounces iron sulfate dissolv^ m 5 quarts of water, fe 
one dram of the solution daily A more convenient method of admin- 
istration, and one that causes less shock to pigs that may possibly ® 
anemic, is to paint the udder of the sow daily with the following 
ture 1 pound ferrous sulfate, 25 ounces copper sulfate, 1 P®'^ 
sugar, and 3 quarts of water A still simpler method of supplying ® 
required iron and copper is to provide newborn pigs with access 
grass sod, either in an outdoor yard, or by addition to the indoor pen 
While the use of sods in the pen may be successful, it is not always 
sufficient Copper and iron sulfate may be added to clean dirt an 
placed in the pens daily Schofield and Jones* wrote that the 
practical method is by the use of a single dose of reduced iron (3 
mg ) when the pigs are from 6 to 8 days old In a group of sows m 
which the litters were all expelled dead, Archibald and Hancock* foun 
anemia m both the aborts and the sows To the remaining pregnan 
sows they fed reduced iron (2 Gm ) twice daily for two weeks, an 
then the same quantity twice a weet At the end of three weeks there 
was a marked increase m the hemoglobin, and ultimately they gave 
birth to normal bvmg pigs 
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DISEASES OF THE NBBVOUS SYSTEM 

INTRODUCTION 

The hemtspheres oj the cerebrum are the seat of the 
tious-thought, feeling, and wdl. as well as many motor 
motor abers controlled by the will ongmate here Derangemente f^^^^ 
BCiousness, therefore, are always referable to this part of th 

nervous system , , , cninhb- 

The midhrain and cerebellum are the seat of harmony a ^ 
num of movements The spinal cord and peripheral 
chiefly m the transmission of sensoiy and motor impulses, a 
control of organs having mvoluntaiy musculature, thej 
centers of respiration, of circulation aud of all involuntary . 

Nervous symptoms in domestic animals may conveniently be 
for interpretation into five groups 

(1) Psyc?iic Derangements —Disturbances of consciousness '^5 

ment, depression „v,nrea- 

(2) Motor Irritation — Spasms, tremors, muscular twitching, cnor 

like movements . 

(3) Disturbances oj Motility Proper— Paresis or paralysis that m / 
be cerebral, cerebellar, spinal, or peripheral 

(4) Derangement oj the Sensation —Hypersensitiveness, , 

esthesia, anesthesia, paresthesia, pruritus, disturbance of the sight, an 
hearing 

(5) Disturbances of Coordination — Vertigo, ataxia (rare m 

mals) rrian- 

Disturbancc of Consciousness — (o) Imfotiue disturbance ism 
ifested by excitement, restlessness, delirium, or mama Mama repre 
seats the highest degree of disturbance, and is marked by greatly lo 
creased impetus to motion The movements are violent and purposeless, 
as m rabies and m some cases of cnsootio encephalitis in equines 
Dcltnum occurs in many of the acute infections (menmgitis, meningis 
mus) , vegetable intoxications, and poisoning It is manifested by aim 
less wandenngs, reckless movements, roUmg, etc,, as m colic Such wan 
denngs, usually m connection with motor imtation, are sometimes 
noted in the early stages of milk fever, acute metntis with ketosis, m 
senechio poisonmg, and lead poisoning. Excitement occurs most ox 
as the initial symptom of hyperemia, inflammation, or other acu 
brain disturbance It is seen m the early stage of milk fever, m roahg* 
nant bead catarrh, and m many other conditions 


233 
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(b) Depressed disturbance of consciousness is characterized by didU 
ness, sopor (profound sleep) , and coma (acute unconsciousness with loss 
of reflexes) . 

Both irritative and depressed conditions are always the result of irri- 
tation of the cerebrum. Usually they are due to conditions that cause 
an increase in the intracranial pressure — cerebral congestion and hem- 
orrhage, meningitis, contusions, lightning-stroke, hydrocephalus, en- 
cephalitis, abscess, degeneration, tumors (cholesteatoma), lead poison- 
ing, marked degeneration of tiie liver, bacterial toxins, and parasites 
(gid). 
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r\*fTo It hoa been observed in suckling piE^ on 
m newborn or young pigs It has been ou 

::^o.re 

musdes of the body or only ccrlnm musde 
may be mild or marked, and they may be 

more or less mlernuUcntly In severe attneks there >“ ^ 
walking and suckling with death from starvation, in mild 
recovery may occur in six weeks 

Reftbcscs 

I Keraltamp H C H Vet Bull Udcrie May-June 1941 P 81 

Disturbance of Motility Proper (Paral>Ei3, 
caused by destructive lesions in the motor tract affecting 
cortex, the motor pathwa>8 or the muscles, and it is ,,rcc 

maU Paraljsis of central origin may not readily indicate lU s 
unless associated with dullness or some other brain symptom ' 
m infectious encephalitis (Kansas horse disease) there is a mar 
disturbance of consciousness— mama, sopor, coma as well as ^ 

In botulism, on the other hand, there is no disturbance of 
ness. It is a penpheral paralysis Central paralysis is caused y * ^ 
flammation of the bram (Boma disease), tumors, hyperemia, cone 
Sion, etc Often it is the final stage m a senes of s>mptoms 
with disturbance of consciousness and motor imtation, and termina i 
m loss of consciousness and paralysis Central paralysis ma> also ^ 
caused by toxic substances which enter the circulation from diseas 
organs in other parts of the body, as in metntis, pregnancy disease 
sheep, or cirrhosis of the liver, when a correct interpretation may 
difficult. Paralysis is of frequent occurrence m cows, as m milk 
acetonemia, and other conditions which are not well unders ^ 
Paralysis with marked tympany has been observed m cows after b ow 
or fracture of the skull that resulted m hemorrhage of the brain 
In general, motor irritation is caused by irritative lesions affec S 
the motor tract, while paralysis is caused by destructive lesions 
Derangement of the Senses — Sensory disturbances such as anes 
thesia, paresthesia, hyperesthesia, loss of sight, hearing, and equilinn 
are occasionally of value ra mabng a diagnosis Paresthesia, a sensa 
tion of itching or burning, is seen m the horse at the seat of the bite m 
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the early stages of rabies; in cows, on the fetlocks during the early 
stages of myelitis, and in pscudorabies; as a transient symptom in 
some cases of acute septic metritis; in acetonemia, and in spinal para- 
plegia of unknown cause in bovines. It is manifested by rubbing, licking 
and biting the part. Hyperesthesia is infrequent; in one instance it 
was due to meningitis in the cervical region in glanders: in another it 
was distinct in a cow in the first stages of milk fever with acetonemia. 

CEREBRAL HYPEREMIA 

It has been the custom to apply the term “cerebral hyperemia” to a 
group of symptoms that are clearly due to an irritation of the brain and 
from which recovery in a few hours is common. It is not always clear 
that the condition is a hyperemia. It is possible that in some instances 
we are dealing with a mild form of meningitis, while in others the syn- 
drome arises from the effect of toxins in the blood that act on the brain 
yet cause no recognizable lesions — meningismis. 

Etiology, — Affections causing this syndrome are sunstroke, the first 
stages of meningitis, and inflammation of parts adjacent to the brain. 
Thus it occurs in sinusitis in cows after dehorning, in malignant head 
catarrh in cattle, in rare instances in sheep from a severe invasion of 
the sinuses by the larvte of Oestrxis ovis, and from injuries involving 
the meninges. Bacterial toxins may cause similar symptoms, as in 
metritis in cows; in. this case one can be fairly certain that the lesion 
is hyperemia, for when such an attack is fatal extensive meningitis is 
always present. Intestinal intoxication from spoiled food may account 
for some of the transient “hyperemic symptoms” not otherwise ex- 
plained. In this group are also included acetonemia and milk fever. 

Symptoms. — Hyperemia of the brain is characterized by disturb- 
ances of consciousness in the form of dullness, restlessness, excitement, 
or vertigo. In association, one commonly notes various degrees of motor 
irritation, as muscular twitchiugs, clonic or tonic spasms of the nec^ 
muscles, and involuntary movements — ^pressing the head against the 
wall, lunging forward in the stall, walking in circles, etc. Paresthesia 
may also occur, as shown by persistent licking of the feet or other 
parts. Paralysis of certain parts, as monoplegia or hemiplegia, is ab- 
sent. 

Food intoxication in equines may cause slight vertigo in which the 
animal stands in a fixed position and staggers when forced to move. 
It may cause excitement followed by dullness. Other symptoms at- 
tributed to the same cause are vertigo, muscular twitchings, epilepti- 
form attacks, involuntary movements, and spasms. In severe attacks 
there may be general paralysis. The horse may fall when tummg, rise 



3(a diseases of the nervods system 

wRh d«ty. jump m a .tartled manner WP^aehed^ 

etoll and recover prompUy when a taaUve ^ ^ 

alter dehorning the cow may stand with , the stan- 

tomc spasm of the neck muscles, or press forward agamst tn 

chion— forced movement siffiia of hyper- 

On autopsy, animals that have mamfested "’®“_Jemia 

emia of the brain in such affections as lead poisonmg and septic 
have revealed active congestion of the meninges 
SUNSTROKE 

(Heat Stroke, Thermal Fever, Insolation) 

Etiology -Heat stroke m caused by prolonged 
heat, either from the sun, from overexertion m a ^ by 

pherc, or from confinement in a close hot place AnimaU faU^ 

Uavel and confined m cars, stockyards or exposition p^n^ 
blaring sun with still atmosphere are often victims Northern ^ 

are said to be more susceptible than those in the South Lack 
a predisposing cause Sheep and heavily Lat^ad animals are e^sy ^ 

of the heat The cause is due to excessive heat rather than to cn 

action of the sun’s rays ^ „r«iAtlv 

Morbid Anatomy —The blood fails to clot and the veins ^ 

distended The liver and kidneys are degenerated Bipr 
putrefaction develop early Congestion of the lunp and brain ■= “ 
Symptoms —In horses at work the onset may be gradual and ro 
tested by dullness, stumbling, and increased frequency of bTO 
the symptoms may not appear until after return to the stab e 
skin becomes dry, an important sign of impending stroke Co v ^ 
followed by restlessness, dehnum, convulsions, or coma is 
all species On general exaramation one observes congested muc 
palpitation of the heart, fast puke, hyperpyrexia— 106®-110 ^ ^ 

marked distension of the penpheral veins The more rapid and irr 
the breathing, the more unfavorable the prognosis The course « y 
short, some die m from one-half to two hours, others on the 
The atmospheric condition and the hi^ fever are distinctive Mt 
tacks have been confused with radigestion, and pulmonary 
The death rate is high during a protracted heat wave With a 
temperature and marked prostration or delirium the prognosis is 
favorable ^y 

Treatment — The chief indication is to reduce the temperatu^ 
rapid cooling of the body This is done by means of cold packs to ^ 
head and enemas of cold water, or the body may be sprinkled from 
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hose. In one cow, the cold application to the spine induced convulsions, 
but these were avoided when the ice pacts were limited to the head. 
Shade and free circulation of air are highly desirable. Spasms and 
convulsions demand narcotics — chloral, chloroform. In coma, bleeding 
freely from the jugular is reported as useful in man, but it is of doubtful 
value in animals. Keyset^ reports favorably on the results of bleeding, 
followed by intravenous infusion of 4 liters of artificial serum, or the 
same amount of 0.7 per cent sodium chloride solution. Stimulants may 
be used freely: caffein sodiosalicylate (4 to 8 Gm.), aromatic spirits of 
ammonia, strychnine sulfate, or camphorated oil. 

In the treatment of numerous cases of heat exhaustion in array 
maneuvers, often combined with lammitis, chief importance was given 
by Campbell* to intravenous injection of 1000 to 1500 cc. of a 10 per 
cent saline solution (sodium chloride, 4%; sodium carbonate, 5%; 
potassium chloride, 0.5%; magnesium chloride, 0.05%). Those that 
would not eat were given a second intravenous injection after an hour, 
'and a third two hours later. 'Within 15 minutes after injection the 
animals would drink gallons of water. For the lammitis the feet were 
packed in ice, and on the following day and each day thereafter, forced, 
but gentle, exercise was given. 

In a discussion of the prevention and treatment of heat sicoke and 
heat exliaustion among workers on the Hoover dam, Zwalenburg* 
reports that liberal use of water and salt is a useful prophylaxis, while 
intravenous and subcutaneous injections of salt ami dextrose solutions 
in acute heat exhaustion have given most gratifying results. He writes 
that “autopsy records show an empty heart and a congested skin after 
sudden death from heat exhaustion and sunstroke. Evidently heat 
dilates the capillaries in' the skin and allows an outpouring of water 
from the body until there is not enough fluid left to fill tlie blood vessels 
sufficiently to keep up pressure in Uie bram. The cyanotic purple look 
of a victim of heat exhaustion has kept observers from seeing that the 
patient has not enough water (blood) rather than too much and in 
need of bleeding, as was'the custom not so long ago.” The improvement 
which follows sprinkling of animals with cold water is partly explained 
by its action upon the dilated peripheral vessels. 

Rctebcncxs 

1. Keyset, Ueber die Bchandlung dca HiUschJagcs, Tier. Rundschau, 1030 36, 

787. 

2. Campbell, D. M., Experiences in an army veterinary hospital. Vet. Med 1942 

37. 326. 

3. Zwalcnburg, C. V., Heat proatxstioa and dchi'dratioa, JAAlJi., 1933, 101, 1253. 



302 diseases of THE NERVOUS SYSTEM 

lightning stroke 

Groups of anrmals assembled under a tree ^ 

struck by lightning Oak trees are said to be espec y ^ 
the accident is common in localities where oa^ do not po 
mg to experimental evidence “death occurs (u) as a result of inh 
of the nerve centers thus bringinE about respiratory ^ 

heart sUll continues to beat, or (b) the heart is also inhibited with 

respiratory centers” — ^Nelson* . , 

Morbid Anatomy —Often it is difficult or impossible t 
mortem changes that positively identify lightning stroke Re 
that an irregular characteristic line of superacial singeing 
IS nearly always present, commencing at the tip of one o » 

runs down the neck, often m the jugular groove, to one of ^ , 

hmba and so to earth marked in ite course merely by a superu 
singing of the hairs, or there may be found a similar line 
mg in the region of the croup, and agam gaming the ear j ^ . 

one of the limbs Reeks believes that this singeing is present m a h 

as 90 per cent of deaths from lightning while others give a much 
figure Superficial or severe burns may be found on any pa ° , 

body or head Evidence of instant death suggesU lightning, the an 
may have dropped suddenly while grazing and still hold the lai 
of grass clenched by the mcisor teeth Bloody foam may ^PP®^^ ® 
mouth and nostrils Rigor mortis is usually present The blo^ is 
and the spleen and liver congested, as in death from asphyxia The 
no gross changes m the central nervous system The lungs are cong 
and may show vanous degrees of subpleural hemorrhage As 
by Hubbard,* certain observers attach great importance to con ac 
of the left ventricle of the heart, but such contraction is often absen ^ 
death from electric shock Severe mechanical injury may result rotn 


heavy stroke 

Symptoms — Injured animals are left with sensory and m 
paralysis affecting chiefly the limbs over which the current passe 
its way to the earth This paralysis is usually transient, and is s ^ 
never to affect the bladder or rectum, being peripheral in charac e ^ 
Paralytic conditions may be associated with vertigo, blindness, a 
vanous degrees of depressed consciousness Deep mechanical 
may leave the victim permanently cnppled, but this condition is re 
lively mfrequent As desenbed by Mokfield,* the symptoms m a 
ford bull 4fl hours after an electric storm were recumbency, 
hstlcssncss, lowered head, drooping ears and eyelids, retardation o 
flexes, paral> sis of the pelvic quartets involving the rectum and bla » 
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with functional paralysis of the digestive organs and muscles of masti- 
cation. 
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MENINGITIS 

(Meningo-encephalitis) 

DeHnltion. — ^The term cerebral meningitis includes inflammation of 
the dura (pachymeningitis), the pia (leptomeningitis), and to some 
extent tlie cerebral cortex. In animals it is the most frequent disease 
of the brain and it is usually secondary. There are two chief forms; 
hemorrhagic and purulent. 

Etiology. — Meningitis is usually secondary to one of the following 
causes: (1) TuberculosU, rarely other specific chronic infections. (2) 
Pyogenic infectione extending from the cranium (sinusitis after de- 
horning), navel-ill in lambs and calves, castration wounds, amputa- 
tion of the tail in lambs (purulent), septic metritis and traumatic 
gastritis in cows, contusions and fractures of the skull. (3) Acute in- 
fections, as anthrax, blackleg, hemorrhagic septicemia, hog cholera, 
septicemia in the newborn, and contagious equine pneumonia. (4) 
Poisoning, especially from lead. (5) Acute indigestion and enteritis in 
cows sometimes ends in meningitis. (6) Heat stroke, parasitic larvae, 
and perhaps some cases of milk fever. (7) Unknown couses may operate 
in either cattle or horses, when one can only surmise that it may be a 
poison, an alimentary toxemia, or an infection of the brain. Occasionally 
a death from what appears to be meningitis reveals no definite lesions 
on autopsy. As a rule, however, when an animal with well-marked 
signs of meningitis comes to autopsy definite lesions are found. 

Morbid Anatomy. — ^The brain lesions vary widely. Congestion and 
hemorrhage of the meninges and choroid plexus are the most constant 
changes. In purulent types, as from navel-ill and wounds, one may 
find suppurative areas on the cortex; these show polymorphs on smear. 
Often the cerebrospinal fluid is increased; it may be tinged yellow or 
red, and is seldom turbid. In general the changes are diffuse, even 
when the symptoms indicate a focal lesion involving the cranial nerves 
(car drop, ptosis, strabismus) . 

Symptoms.— While individuals vary widely in action, the group 
manifestations are similar, motor irritation being one of the most con- 
stant One secs clonic spasms of the neck muscles, retraction of the 
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head and neck, twitching of 

convulsions Involuntary movements, such as j^^ent 

circlmg arc not rare Disturbance of the consciousness, as exciteme 
followed by depression, is common, yet complete ^ „„ 

13 rarely met with in memngitis, and in certam instanc 
apparent disturbance of consciousness In one 7 month 
heifer affected with purulent meningitis the chief symptoms wer 
contractions of the body musculature and 
Vertigo like symptoms are occasional, the animal walks with 



Fig 43-**Eiicepbal>tu of the cerebellum m a calf Circumscribed degeoeraUo 

and may fall when turned, but soon rises Knuckling of the fetlocfe^ 
monoplegia affecting a limb, an ear, an eye, or the throat is a 
paralytic sign General paralysis often begins with a knuckling of 
hmd fetlocks that soon leads to loss of support, collapse, and inab 
to nse Yet the ammals may cat and be thrown into convulsions w e 
handled Cows may at first show dullness, anorexia, refusal to move, 
congested mucosae, and finally epileptiform attacks that follow o 
another until the end In others the imtial symptoms are a par« 
paralysis of the hmd limbs, clonic “pasms of the lateral neck tnusc ^ 
or a retraction of the head and neck. Frequent general symptoms 
complete anorexia, congested mucosae, rapid labored breathing, groan 
mg and fast pulse. Loss of condition is rapid No effectiv e trectmen 
has been found, though symptoms of an apparent memngiUs may 
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disappear The course is from two to ten days depending on the extent 
and degree of the lesions 

ENCEPHALITIS 

(Acute Encephalitis, Nonsuppurative Encephalitis, Degeneration 
of the Brain) 

Acute encephalitis is characterized by motor irritation and paralytic 
symptoms, and by disturbed consciousness, but when the lesions are 



Fig 44 — Encephalitis of tlje nght cerebral bcmisphere m a horse Exten* 
sive degeneration with liquefaction and hemorrhage The chief symptoms 
were paralysis, especially of the left aide, depressed consciousness, and 
motor irritation (nystagmus) 

confined to the cerebellum the consciousness is normal The anatomical 
features are degeneration and liquefaction of the bram substance, the 
disease is infrequent 

Etiology — ^ITus form is commonly attnbuted to infections or in- 
toxications, but m the few cases observed by the author there has usu- 
ally been no evidence of the cause In the horse it may develop m 
influenza or contagious pneumonia Hemorrhage and marked congestion 
of both the meninges and the encephalon have been found in cows 
os a secondary condition m gastroentcntis 

Morbid Anatomy — ^Whea the lesion is circumscribed, the external 
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surface of the bram may “PP“' ^ ”3the°LforycEst Oa 

area where the convolut.one are flattened may 

section, one or more yellowish ™ith j ^ „[ the 

be found The size varies from that of a P“‘“2'Il examination 
brain The center may bo soft or “^hoeytcs, and de- 

shows a small celled infiltration probably with lymph y 

generation of the nerve cells . hemisphere 

In a di/fiise type, extensive degeneration may '“^ed with 

to such an extent that a cream-llke ye lowisll ““q tion, the 

blood oozes from the surface when the skull is rem 0 
cut surface is found to be disUnctly yellow, and ^ ^ ^^6 con- 

cavities filled with thick fluid debris The walls of the .^^tnbutcd 
gested or hemorrhagic, and numerous spots and areas ar 

over the cut surface ,i.,nnp« but usu* 

Symptoms -The disease may be usbcred m ‘"“f ’,o„o„, as 

ally one first observes signs of an irritative or par Y 

twitching of the neck muscles, or paresis the neck 

cerebellum there may be tetanic spasms ot the 6,„a 

(orthotonus) and limbs, and paralysis, while the '^cnt 

normal li the area is small the animal may show ,^0 

for a time, but the changes are progressive and Anally ‘ „„e 

paralysis and death Mere often the lesion is m the , .t,oD, 

observes a combination of disturbed consciousness, mo body, 

and paralysis When the paralysis chiefly altocts one side of tti 
the changes in the brain are on the opposite side, m ^^5 

side was paralyzed from extensive degeneration m the right , 

At times there may be a rolling of the eyeball— nystagmus 
symptoms are usually absent, such animals may eat on 
mally, respond to calls at times, and cany a normal tanpera 
pulse On attempting to walk, the victim staggers and lalls 
against a wall for support It remains standing in one P“ „d 
hours or days, but finally falls and is unable to rise When the usu 
area is extensive, or develops rapidly, death results m a few ay , 
wise it may occur only after weeks or months , 

In hemorrhagic meningo-encephahtis secondary to infections 
toxicationfl, as observed m cows, the dominant nervous signs are 
ysi 3 and motor irritation One finds salivation, the head drawn . 
right or upward, one ear drooped, ptosis affecting one or bo ® ggjng 
blindness, loss of eye reflexes, the feet drawn under the 
forward m the stanchion, and a tendency to fall when distur e , _ 

the animal is unable to stand, though it may still eat and sw 
Death usually occurs within a week 
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The dijjerential diagnosis of meningitis and encephalitis is assisted 
by consideration of the following three points: (1) Meningitis is by 
far the more common of the two, especially in cattle and sheep, where 
usually it is secondary to some toxic or infectious condition. (2) Men- 
ingitis is characterized by various forms of motor irritation. Paresis or 
paralysis may be marked, but this tends to be general in character and 
not associated with disturbed consciousness. (3) Encephalitis is char- 
acterized by deranged consciousness, and often by a one-sided paralysis 
(hemiplegia). 

* Keferences 
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411. 

(Toxic Encephalitis in Horses; Cornstalk Disease; Moldy Corn 
Poisoning; Nonvirus Encephalitis; LeucoencephaUtis) 

In 1901 Buckley and MacCallum* described a brain disease in horses 
in Maryland to which they gave the name acute hemorrhagic encepha- 
litis, and one year later Butler* reported the experimental production 
with moldy com of what was apparently the same disease under the 
term leucoencephalitis. The lesions were unlike those of vims encepha- 
litis; fewer animals were attacked, and the area of distribution was 
comparatively small. The described symptoms were coma and delirium, 
muscular twitching, walking in circles, staggering, and paralysis of the 
throat. Death usually occurred in from 48 to 72 hours. Botli authors de- 
scribed extensive areas of softening in the white substance of the cere- 
brum; these were macroscopic and marked by numerous hemorrhages. 
It was attributed to eating moldy fodder or com. 

Within the past few years there have been reports of this or similar 
forms of encephalitis in equines in the Middle West, especially in 
Illinois, Iowa, and Kansas. Graham’ has reported that approximately 
5,000 horses succumbed to this disease in Illinois in the winter of 
1034-35. The disease appeared in October and reached its peak in De- 
cember. Thus it has a seasonal occurrence distinctly different from that 
of virus encephalitis. Experimental horses contracted the malady and 
died in from 23 to 26 days after being turned into a cornfield where 
natural cases had developed and typical gross lesions were found in 
the cerebrum. The affection was usually afebrile. The nervous symptoms 
^^e^Q dullness, somnolence, sometimes excitement, followed by local 
or general paresis, unilateral loss of sensation or sight, slow breathing, 
walking in circles, staggering, and tremors. Jaundice was common. As 
a rule it was rapidly fatal. This disease is relatively more frequent in a 
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wet season when com matures late, early frosts “““j! 

mold growth results In general the lesions and symptoms are 

to those shorvn by the horse whose brain is but 

Clinically the disease is indisUnguishable from virus P ^ 

the seasonal occurrence and the general prevalence «e 

to incriminate microorganisms or molds have failed . bed by 

changes in softened areas of the cerebmm have 

Schwarte and associates* These consist of '^'=8'"=''“^'“''’ ’ brain 

necrosis, edema, and hemorrhage m the white substance of ^ 

The disease was also reproduced cxpcnroentally by Biester 

feeding moldy corn, but no clue as to the pathogen 

observed According to McNutt* the disease is caused by » 

causes degenerative changes m the brain but no inOamma ion, 

it IS not an encephalitis " A similar or identical disease las req 

been observed in horses m the Finger Lakes Region of New or » 

‘ Penn Yan Disease," where it is endemic on numerous farms 


seasons of the year «i,ai,hg 

In the differential diagnosis between toxic and virus encepha , 
Swan^ has cautioned against the diagnosis of the virus form 
virus has been identified by laboratory cxaminanon He men 
number of cases in which the symptoms were like those of viw 
cephalitis, but the horses reco\ered following the admmistra lo 
aloes or pilocarpine, all were on a diet of alfalfa hay While sue c 
are not frequent, they present a difficult problem m diagnosis, I 

when only one or two animals are affected and recover In the us 
form there are somnolence, paresis, jaundice, suppressed 
and a medium degree of fever The gait is slow and unsteady w eo 
horse is made to walk, and backing is difficult The ears droop, 
eyes remain closed and there may be photophobia with lachryma ion 
the midst of outbreaks of toxic or virus encephalitis, as 
cirrhosis of the liver, similar symptoms with recovery occur W e 
this nonfatal condition is an affection of the brain, or a 
of digestive and liver derangement, "toxic indigestion," has not 
determined, probably it is caused by some unknown toxic substance 
the food, perhaps in alfalfa 

Reports upon encephalitis m the United States and other coun 
indicate that in respect to etiology and pathology there are vario 
forms of this disease The symptomatology, however, seems to be ve^ 
similar or identical regardless of the cause In addition to viruses 
have a special affinity for nerve tissue, the nervous system is 
to attacks from many agencies that cause deranged functions m ot 
organs Thus secondary nervous symptoms m domestic animals ar 
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relatively frequent, and it is important to become familiar with the 
manifestations that indicate deranged cerebral functions as distin- 
guished from symptoms originating in otlier parts of the nervous sys- 
tem and other parts of the body. 
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(Cornstalk Poisoning in Cattle) 

Cornstalk poisoning in cattle in Iowa was described by Schwarte 
ct in 1939. It is caused by an unknown toxic substance obtained 
from uncut cornstalks following a drought which prevents normal de- 
velopment of the corn. Cornstalk poisoning in horses, on the other hand, 
follows an opposite seasonal condition, such as a wet season and early 
frosts with moldy com, which is not toxic to cattle. Two cases of corn- 
stalk poisoning were observed in Ithaca after the extreme drought in 
1939. On this farm the stalks were cut and run through a shredder in the 
barn; when the stalks were fed without shredding the disease appeared. 
Efforts to identify the essential cause as an infection, prussic acid 
poisoning, or nitrate poisoning have given negative results. In Iowa the 
feeding of cut cornstalks from affected areas has not caused poisoning; 
apparently the toxic substance in the drought-injured cornstalks is not 
stable. 

Morbid Anatomy. — Petechial hemorrhages are found in the sub- 
cutis, the serous membranes, the epicardium and endocardium, the blad- 
der, the thymus gland and sometimes in the cortex of the kidney. The 
liver and kidneys are swollen and the latter are degenerated. The spleen 
is not swollen and lesions have not been observed in eiUier the lungs or 
the brain. Elongated hemorrhages in the mucosa of the rectum and small 
colon have been reported. 

Symptoms. — In one case observed at the New York State Veteri- 
nary College the onset was sudden in the form of progressive dullness 
with recumbency, staring expression, and. extension of the head. An 
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outstanding symptom was a simultaneous 

contractions ot the muscles of the thorax labored 

rose with difficulty and when pushed from behind show 
staggering gait The coniuncUva was injected, the ^ 

contracted, and the pupil was visible only as a mere sh , 
evident The pulse, respiration and temperature were normM Th 
was atonic and penstalsis was suppressed At the the 

there was a prolonged dribbling ot unne suggestive o p .[cnis 

bladder The Ross lest for acetonuna was negative As J ^ tbe 
progressed there was an increase m tetanic contracUons 8 

limbs cembined with marked drooling and grinding of 
though the ins relaxed the animal was apparently blind In 
cow there were lateral curvature of the spine, paralysis o ^ 

and violent convulsive movements when down in the stal 
calcium, inorganic phosphorus, and magnesium vv ere normal It 
was about 24 hours ending in death No improvement ‘ „ 

ministration of sodium thiosulfate with sodium nitrite or gn 
sulfate While this disease is apparently an intoxicaUon anu n 
encephalitis, it is described here because ot the predominant n 
symptoms, and our lack of knowledge of the nature ° A-j 

It IS differentiated from typical encephalitis by the short cours 
the absence of fever, the symptoms resemble those of prussic 


poisoning 
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sick cow, but they sicken only rarely when kept with the diseased. It 
has been observed in aged cattle in one herd. The infective material has 
been recovered from the brain, spleen, lymph nodes, nasal exudate, 
urine, milk, and from the exudates in the pleural and peritoneal cavities, 
but not from the blood stream. Calves are artificially infected by sub- 
cutaneous or intracranial injections, and guinea pigs by intraperitoneal 
inoculation; other species are immune. All calves are susceptible to the 
first exposure and recovered animals are immune. The causal agent has 
been cultivated continuously in the yolk sac of developing chick em- 
bryos for nearly two years. 

Morbid Anatomy. — Gross lesions are found only if animals are 
autopsied after several days’ sickness, but there are no significant gross 
lesions of the brain, cord, lungs, liver, or kidneys. The significant lesions 
are in the peritoneal or pleural cavity or both. These are serofibrinous 
exudates with pleurisy or peritonitis. Adhesions are not present. The 
body cavities contain straw-colored serum in which are large masses of 
yellow fibrin and thin networks of fibrin. The microscopic brain lesions 
are perivascular inflammatory reaction, infiltration, and often throm- 
bosis of the small vessels. Thromboses are significant since they are 
rare in other forms of encephalitis. The nasal passages are congested 
and contain catarrhal exudate. 

Symptoms. — ^The incubation period ranges from 5 to 27 days, and 
the course of the disease from 1 to 3 weeks. From the onset there is a 
progressive depression with emaciation, a continuous temperature of 
104® to 107° F,, inappctence, a slight diarrhea and a moderate discharge 
from the nose and eyes. On one farm where aged cattle were affected 
tlie usual encephalomyelitis was not produced in a majority of cases; 
all of the 9 affected animals first showed tenderness of the feet, with 
swelling just above the hoofs, and 7 recovered. The mortality is from 
40 to 70 per cent. No treatment has been suggested. 
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(Suppurative Encephalitis; Abscess of the Brain) 

Abscess of the brain is found occationally in colts, where it is mainly 
of metastatic origin in strangles; it is rare in other animals. Pus-form- 
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oreamBm. are often oarr.ed fXr.n 

pecially m cows, but usually jjave been deacnbed 

Very tew cases of verified a^scc^ ^ encephalon, but the chief 

ances of conae.ousness, mote .mtaUon, and para y™ 

A fracture of the ekull following the eulurc of the P ^ 

cipital bones in a horse caused ’’‘’vrantoms wc^o nosebleed, 

pockets of pus beneath Hie meninges The jnally 

bleeding from the ears, incoordinaUon of movemenfs and 

of the brain in a heifer doseribed ^Y ^ons^ w^bPP- 
ently metastatic from recurrent abscesses on the left side o, 
from which a Batula led to Uie cervical vertebrae The h 
wore extended and carried to the left, when the ® j u,e 

and raised the animal would tall, roll on its back, rolling 

eyeballs convulsion, and finally resume a normal «“”^'“^„„caled 
When moved there was a tendency to circle to the left Autopsy 
abscess of the cerebellum and the left holt of the cerebrum 
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1 Gibbons W J Cor Vet 1944, 34, 240 

MENINCO-ENCEPHALITIS IN RUMINANTS 
(Circling Disease, Encephalitis in Sheep, Listerellosis) 

Definition —Listerellosis is a highly fatal specific 
of sheep goats, cattle, and to a lesser degree of swine, caused by 
ella (Lystena) monocytogenes The characteristic postmortem les 
a microscopic perivascular round celled infiltration m the _ jn 

brain stem, there are no macroscopic changes In sheep, wa 

circles and paralysis are the distinctive symptoms 

Etiology — Circling disease was first described in sheep by 
New Zealand in 1931, and in 1932 Doyle* described microscopic les 
of the medulla of sheep in Indiana In 1934 Jones and Little 
a microscopic round celled penvascular mfiltration in the midbram 
stem of the brains of 13 cows in New Jersey slaughtered on the 
to the sixth day after an attack of nervous symptoms From 
lesions a gram positive rod was recovered No gross lesions were 
served It is probable that these cows were affected with Listere ^ 
affected only a few cows in a herd but was recurrent m different ye 
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Id New York it was described in cattle in 1935 by Fincher,* and in 
sheep in 1940 by Olafson ’ In Illinois it has been described by Graham 
et al.,* in Iowa by Biester and Schwarte,' in California by Hoffman,® 
and in Oregon by Muth and Morrill.® It is widely prevalent in this 
country. It is the most frequent form of encephalitis in ruminants in 
the vicinity of Ithaca where it occurs in the months of December to 
July on certain farms. In sheep it attacks from 1 to 10 per cent of the 
flock and is usually fatal within three or four days to a week. While it 
is most prevalent in adults, it may attack spring lambs only 6 to 8 weeks 
of age. Heavy feeding of silage has been regarded by some as a pre- 
disposing cause, but it has been seen in sheep receiving no silage. Arti- 
ficial transmission occurs in sheep following intracerebral injection of 
infective material. This causes an acute exudative encephalitis and men- 
ingitis with death in from 24 to 36 hours; the symptoms and lesions 
are unlike those caused by natural infection. Intracerebral inoculation 
of rabbits causes death in one or two days. 

Li^ierella is a gram-positive rod one or two microns in length that 
grows readily on artificial media inoculated with infected brain tissue. 
The habitat and mode of infection are unknown. It has also been re- 
covered from the liver of aborts and of animals which died of another 
disease. It is suspected that apparently healthy animals may be carriers. 

Morbid Anatomy. — ^There are no macroscopic lesions. The most 
constant and marked changes are in the brain stem in the form of peri- 
vascular accumulations of round or lymphoid cells, and areas of de- 
generation containing large mononuclear cells. Gill* refers to the areas 
of degeneration as microscopic purulent foci. 

Symptoms. — ^In the beginning there is dullness with a tendency for 
the affected animal to keep by itself and to wander. Frequently the head 
is held to one side, or it may be retracted, or held low. If the head is 
straightened it returns to its former position when released. In the 
majority of cases there is forced movement in the form of a circle to the 
right or left, and always in the same direction, though many affected 
sheep wander until their heads come in contact with a fence or some 
other obstruction, when they stand pressing their foreheads against it. 
Monoplegia in the form of paralysis of the lower lip or drooping of one 
ear is frequent. There is a marked tendency to somnolence. There may 
be salivation, nasal catarrh, and edema of the conjunctiva of one or both 
eyes. In the New Zealand cases the blood showed a marked increase in 
the polymorphonuclear count. An affected sheep may hold a wisp of 
hay in the mouth for hours. 

In the differential diagnosis, prc^ancy disease of ewes may closely re- 
semble circling disease. As described by Olafson,® the seasonal incidence 
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and course are the same, facial and ear 

nancy disease, grinding of the teeUi a jy back when 

ease, the head may be turned to on „ ^-pcent from the beginning 

straightened as in encephalitis, acetonuna is present from 

“^he^ymjfotrswine, as aescnbed \Biester and 
trembling in large animals, dragging the forelegs The 

incoordination, and stilted tetanus-llke movementa ol tte for 
highest mortality occurred in suckling pigs, but some 

° , -1 1 rjapftVPred 






Fig 45.— Meniogoencephalitu id cheep Note the circling, the p^ter 

loner Up and the head turned to one side (Pbologrepha by courtesy 
Olafson ) 


In the encephalitis in calves, reported by Mathews," 5 
affected m a group of 90 in a feed-lot m January They 

v.ater, wandering aimlessly, and at irregular intervals worn s 

their heads lowered and pushed against the fence or the 
bam. Paralysis of the pharynx and coma soon developed Ue 
curred after a course of from five to eight days In the me ^ 
were distinct perivascular round-cell infiltrations, and areas o 
generation filled with large mononuclear leucocytes rchng 

In the winter and spring of 1934 and 1935 several cases of jj. 
disease” m cows were encountered m our ambulatory clinic ^ ^ m 
able that these are identical with cases which have been diagnos 
the past as encephalitis Reports from vetennanans indicate g 

disease is not infrequent in cows m Kew York State Typical casw 
been described by Fincher * The first was an 8-year-old cow seen 
ruary 28, 1934. When released from the stanchion m the morning 
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rushed out of the bam in a peculiar manner. When driven back into the 
barn she walked with difficulty. When examined at night she was push- 
ing forward in the stanchion; this was done so vigorously that at the 
slightest disturbance her fore feet would slip back and she would fall 
on her knees. The expression was anxious and wild. There was a com- 
plete loss of appetite and milk secretion. The temperature was 104° F. 
Other symptoms were lacking. The Ross test of the urine for acetone 
was negative. On the following day there was not much change. The 
head was carried slightly to the right. The eyes were rolled outward 
and backward in a fixed position. The pulse was fast and barely per- 
ceptible, the respirations 48, and the temperature 102.8. Two days later 
paralysis developed and death occurred twenty-four hours thereafter. 
Autopsy negative. The brain was removed and studied by Dr. Olafson.® 
He obtained a gram-positive rod in pure culture from the brain stem. 
Microscopic examination of sections of the brain stem showed perivas^ 
cular accumulations of round or lymphoid cells. 

The second case was that of a 4-year-old cow. On the night of May 
29, 1934, she gave no milk, although fresh for about six months and 
on good pasture. On the following day she persistently turned the head 
and neck to the right when in the sUnchion and showed a slight tend- 
ency to press forward. When released it was necessary to push the cow 
out of the stanchion, but when she reached the yard she moved rapidly 
in circles to the right. On reaching a fence, she tried constantly to turn 
to the right over the fence. At times she appeared to be blind. When 
forced into the bam she plunged recklessly through a heavy closed 
door. The eyes were dull, the temperature 104° F., the pulse 72 and 
the respirations 15. Saliva drooled from the mouth. The digestive tract 
was normal, and the urine was negative to the acetone test. On post- 
mortem examination, histologic changes similar to those in the previ- 
ous case were found. Contaminated media prevented bacteriologic 
conclusion. Two other similar cases in one herd were seen in 1935. In 
each instance the temperature was normal, and the brain stems yielded 
a pure culture of the gram-positive rod. 

A first-calf heifer that had freshened two weeks previously showed 
diminished appetite and milk flow, dullness and constipation, ushered 
in with staggering and shivering. On examination February 21, excite- 
ment, wild expression, and a temperature of 106° F. were found. The 
urme was negative to the test for acetone, but on the following day it 
was distinctly positive and a diagnosis of acetonemia was made. On 
the 23rd the heifer was down and unable to rise; the head was extended, 
the cars drooping, and the conjunctiva congested. Temperature 100.4° 
F., pulse 88. Because of disturbed consciousness and paralysis racnin- 
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goencephahtis was suspected On the Mth the^ w- 
of one ear, mahihty lo rise and a pulse of 100 On tte^t n 
destroyed Postmortem examination was negative, but toleredo 
found in the brain cultures Hyperesthesia has been obsemd 
A 4-year-old Jersey was found down the evening o 
marked extension of the neck On the morning of 
was recumbent with the head drawn back and attempts to rol 
Z on the sternum caused tetame spasms of the rear limbs Death 

occurred witlim twenty-iour hours to the de- 

In making a clinical dmgnasts chief unportance attach s , 

pressed consciousness (somnolence), motor irritation 
mg, wandering, circling, head pushed against any object), and PaW ^ 
a syndrome which always indicates a disturbance of the brain 
the disease is regarded as invariably fatal, and that has been o 
penence with cattle, there are reports of recovery , 

mmistration of antibiotics and sulfanilamide Towards the end 
outbreak the mortality may dechne An attempt by Olson et a 
immunize sheep during an outbreak was a failure 
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CHRONIC DROPSY OF THE VENTRICLES 
(Dummie&) 

This is a chronic disease in which tlie clinical features arc recurrent 
depression of the consciousness and paresis. There is an increase in 
the cerebrospinal fluid in the ventricles of the brain. It occurs infre- 
quently in the United States, and appears to be most common among 
heavy draft horses in the Middle West. A few horses have been treated 
for “dummies” in our ambulatory clinic, but only one that has come 
to autopsy has proved to be hydrocephalus. The cause is unknown. 
The pathologuxil changes are a marked increase in the size of the ven- 
tncles, increase in volume, but not in the weight of the brain, and an 
atrophy of the brain substance According to Matthias,' primary hydro- 



Fig 4C — Hydrocephaliia (Photograph by W J Gibbons) 


cephalus is essentially an edema of the brain, m which there is a de- 
crease in the size of the subarachnoid space of at least 40 per cent. 

Symptoms.— The onset is gradual. Failure to respond normally to 
the reins is one of the first signs of approaching “dummies " Depressed 
consciousness is shown by an unphysiological sleepy attitude, with the 
eyes half-closed and the head lowered when standing; by the lower- 
ing of the head deeply into the water when starting to drink; and by 
standing with half-chewed morsels of hay in the mouth, as if som- 
nolence had interrupted eaUng. At periods when the symptoms are 
most marked, there is unsteadiness m walking and the victim may 
easily fall as if from verUgo. If forced to back, the hind feet are not 
lifted and backing may be impossible. There may also be refusal to 
move forward or in any direction indicated by the driver. In addition to 
these derangements of motility and consciousness, various forms of 
motor irritation may be present, as walking in circles, pressing the 
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hend against the i.aU, and hfUng the f^t abnomally h'sh be 

mg as li wading a stream In advanced cases the sensiUvenffi Y 
reLced to such a degree that pressure around the coronet “ ‘ 
the inside of the ears brings no reaction There is ^ 

of the digestive functions The condition is aggravated y 
exposure to heat It the patient is allowed to remain quieUy ■” 
place improvement follows Often, the course finally leads to ““P 
uselessness and the animal is killed, otherwise it may con in 


months or years » * «ci of the 

In the differential diagnosis, one considers other affections oi 
brain that may, by means of increased intracranial pressure, or o 
wise, produce the same symptoms These are tumors of the e 

daily cholesteatomas, and encephalitis with degeneration, ei e 
which IS more frequent in the writer’s experience than hydrocep a 
A. positive anatomical diagnosis can be made only by autopsy 
Treatment —Rest, and laxatives of large doses of sodium su 
(14 to 1 lb , 250 to 600 Gm ) daily may be followed by marked iroprov - 
ment and m some instances by apparently complete recovery 
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BRAIN TUMOR 

Tumors of the brain are infrequent m animals Tbe type most ofte» 
met with m our clinic is cholesteatoma m the horse This is a chro 
fatty growth from the choroid plexus located in tbe lateral 
The symptoms are much like those of ‘ dummies," or encephalitis ^ ^ 
may be a history of recurrent dummy like symptoms over a period 
SIX to twelve months Finally, as the tumor enlarges, distinctive sign* 
of disease of the encephalon appear m the form of a marked depre^i®® 
of the consciousness combmed with paralysis In the case desenbed y 
Fincher, there was a nght-side paralysis caused by a tumor abo 
the size of a goose egg m the left ventncle Autopsy reveals the tumor 
in the ventncle There may be a marked enlargement of the latcra 
ventncle and atrophy of the bram substance, as in hydrocephalus, an 
a deep yellowish discoloration of the brain tissue, as in encephalitis 
When the tumor is large the hemisphere m which it is located may 
be slightly larger than the other In one case there was a marked con- 
gestion of the entire surface of the bram and hemorrhage m the cere- 
bral cortex, the horse had been affected for months with circling and 
other symptoms of "dummies " 




Fig iSv— Sarcoma of tho bnua m a cow (X), McAuUS'a 
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Afalignanf tumors may in\atlc the brain by metastasis In McAuIiff s 
case a large sarcoma appeared at the ‘*nlc of the vulva, and there 
a sarcoma about the size of an oh\e on Uic extreme anUro-latcral part 
of the left hemisphere The cow developed a marked paraljsis or me 
nght side 
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GID, COENUROSIS 
(Staggers, Tumstek) 

Definition, — Gid is a chronic bram di^asc of «heep, less frequent^ 
of cattle, charactcriicd b\ forced raoxemcots — circling, rolling— caused 
by the larval form of Alulticeps mtilliceps (Coenurus cerebralis, blad- 
dervYorra) which dc\ clops m the brain rarely m the spinal cord The 
adult parasite is a tapeworm Vufticeps mu/ticcps fT’ocnia ccenurus) 
m the dog 

This disease is met with m Europe Africa South Amcnca, and 
Australia and it is generally distributed throughout tlic world It w or 
frequent occurrence in AYcslcrn Ireland In the United Stales, it was 
not reported until about 1900, and it has been found chiefly in Moo* 
tana In 1900 Ransom' reported that ‘for some reason the gid parasite 
has never gained a foothold in North America and until recently, so 
far as it has been possible to determine, gid has been entirely unknown 
m this country " In 1909 Bo> nton and Taylor* reported an isolated out- 
break in New York Stale In 1910 Hall* wrote, "It seems certam that 
the gid parasite was observed in this country as early as 1901 The 
disease was first reported m Canada by Cameron * 

Life History — In the bram of an infected sheep, the larval form of 
Afulticeps multiceps carries tapeworm heads This larval parasite, the 
faladderworm, is spherical, from 2 to 4 inches m diameter, and presents 
a translucent surface having the appearance of a fish bladder full of 
water On the surface are white spots, each representing an inverted 
larval tapeworm head When the brim of a sheep is eaten by a dog, 
these heads pa«s to the intestine where they develop in about a month 
to the mature tapeworm, 2 or 3 feet long The posterior segments of 
tlie worm contain many eggs, these ore round, yellowish or brownish, 
and 31 to 36 microns m diameter The posterior segments separate and 
pass out with the feces and the e^s infect the water or grass On being 
swallowed by cattle or sheep, the shells are dissolved, the small em- 
brjos enter the blood vessels, and those which lodge in the brain or 



GID; COENUROSIS 


321 


spinal cord develop in from seven to nine months into the mature blad- 
derworm. Tapeworm eggs are not highly resistant, and sheep are in- 
fected only with those that have been recently dropped. Wet weather 
favors infection ; the eggs soon perish when exposed to dryness and heat. 

Symptoms. — ^The disease has two stages. The first is an acute, men- 
ingo-encephalitis caused by ipigration of the embryos when they first 
reach the brain shortly after the ingestion of tlie eggs. As a rule this 
stage does not occur, or is not recognized, and is rarely fatal. The symp- 
toms are fever and restlessness at pasture ten to fourteen days after 
infection. Mild cases show a depressed consciousness; the affected 
animals remain behind and dislike to move, they rarely circle. In more 
severe forms there are marked depression, pain on pressure over the 
skull, wild expression, restlessness, and sometimes strabismus. There 
may be tonic spasms of the neck muscles, and even convulsions. 

The second and final stage usually appears in the winter months after 
a wet season favorable to the survival of the eggs. The dominant symp- 
toms fall under the classification of motor irritation; apparently they 
are caused by an increase in the intracranial pressure. The affected 
animal pivots around the hind legs, walks in circles, or stands with the 
nose between the forelegs; the nose may be carried back so far that the 
sheep keels over. At other times there may be rolling movements; thus 
the body may rotate around eiUier the longitudinal or transverse axis. 
Standing with the head pressed against objects, or depressed and to 
one side, are frequent positions. Periods of excitement and depression 
are frequent; these are manifested by wandering or running in an aim- 
less manner or standing for long periods in one position. With the devel- 
opment of the bladdenvorm, pressure on the skull may cause softening 
and bulging of the bone. These symptoms are a guide for the location 
and time of operation in countries where gid is of frequent occurrence 
in sheep and cattle. Unless relieved by means of an operation, the 
second stage of the disease usually terminates in death in from one to 
two months. 

Prophylaxis and Treatment. — ^In localities where the disease is not 
' frequent, as m North America, the only logical method of control is 
to destroy the brains of slaughtered or dead sheep in order that they 
may not be consumed by dogs, coyotes, and similar predatory animals. 
All sheep that are known to have the disease should be slaughtered 
and their brains destroyed. An additional prophylactic measure is to 
administer a taeniafugo to suspected dogs. Operative removal of the 
cysts is said to be successful in about 50 per cent of the cases. The skull 
is trephined, the dura mater incised, and the bladder punctured. Ac- 
cording to O’Brien,* all ruminants in Western Ireland showing progres- 
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s.ve chromo brum distabanoe are presumed to be 
tuberculosis or eid O'Bnen" describes the operation with the use ol 
special boring trocar, and states that the vast majonty become p 
fectly normal 
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BULBAR PARALYSIS 


(Glosso Labto-Laryngeal Para^ym) 

The terra bulbar paralysis has been applied to vanous 
actenzed by paralysis of the pharynx and other organs supplied °y 
cranial nerves, vi xii, that branch from the medulla oblongata 
form of paralysis is syroptoraaUc of encephalitis, encephalomyelitis, a 
of intoxication affecting the central nervous system, it is also 
tomatio of certain diseases of the peripheral nerves, as botulism irar 
ysis of the pharynx also occurs m the horse as an apparently 
ent malady, the nature and cause of which are unknown In man ^ ® ^ 
13 a bulbar paralysis resulting from an independent chronic disease o 
the medulla, but according to Osier it has practically no 
existence, since the spinal cord is sooner or later involved It is doub u 
that this condition or any other independent form of bulbar . 

exists in animals It is probable that the ma]onty of diseases descri 
under this title are either encephalitis or belong m the group of paraly ic 
cases with undetermmed cause and pathology 


SPINAL MENINGITIS 

This IS a rare disease m domestic animals In the personal experience 
of the author, only two cases have been recognized One was an atm 
of acute glanders m the cervical region m a horse The animal had been 
losing m condition for several weeks When examined, he sbowe 
marked stiffness of the body and limbs, and on his being turned the 
spine remained ngid When the finger was placed over the pulse at the 
jaw, the animal reared violently from pam, and a slight touch over 
any part of this region was painful The second case was caused by 
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a deep strangles abscess above the lumbar vertebrae. Convalescence 
seemed to be nearly complete when a gradual stiffness and a loss of 
condition developed, until finally the horse was unable to rise. Prouse 
and Fitch^ have described a case of chronic productive pachymeningitis 
in tile region of the seventh cervical vertebra in a horse. The animal 
was at first lame in the left front leg and apparently recovered; then 
the right leg became lame. At the end of three months the appearance 
of the head and neck resembled that of tetanus. Pain and stiffness were 
progressive until the end of about five months when the horse was 
killed. 

Symptoms.— -The most constant symptom of this disease is stiffness, 
marked by a peculiar rigidity of the muscles. There is also pain and 
in some instances hyperesthesia. The presence of the latter, induced 
by slight stroking of the hair or slight pressure, is regarded as pathog- 
nomonic of spinal meningitis. Hyperesthesia on stroking the hair is 
sometimes observed in milk fever in cows, when this disease is compli- 
cated with acetonemia. Muscular twitching and general muscular sore- 
ness are mentioned by Sonnenberg,* who described an enzootic of non- 
fatal cases associated 'with iamlnitis in the horse. Finally, paralysis 
may develop, when the animal is no longer able to rise. In compression 
of the cord, paresis occurs early and other symptoms of meningitis are 
absent. In acute infections of the meninges, the course is about a week, 
terminating in death; when the lesion is local and of slow development, 
the course is several weeks. There is no treatment. 
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SPINAL MYELITIS 

Spinal myelitis is a rare disease, but it seems to be somewhat more 
frequent than spinal meningitis. In affections of the cord, there is more 
or less involvement of the meninges, and in enzootics of myelitis certain 
individuals may also show symptoms of encephalitis. 

Etiology.— It may be secondary to the acute infections, as pneu- 
monia, strangles, and influenza in the horse. Infection appears to be the 
chief cause. In the enzootics in the horse described by Schlegel,* it was 
attributed to a streptococcus, while Frohner* was able to transmit a 
similar affection by means of blood inoculation. In 1917 Dr. E. M. 
Pickens and the author observed an enzootic in cows; in a 40-cow dairy 
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there were 15 deaths in one stable during the winter; the cause was not 

'‘“Cmptm of degeneration ol the spinal cord is 
bred foals and yearlings in Kentucky and Vrrgmra and ^ 

to occur frequently in the South and Southwest Condon na^e^^ 
condition are “wobblers, jakeleg, and kinkback. The p ^ 

symptom is a gradually developing paresis of the hind le^, 
about 60 per cent of the cases observed by Errm^n j 

a similar lack of coordination in front. The condition is chr 
incurable. Affected animals are worthless. The cause is unknown, t 
been suggested by Dimock* that the disease is generic in ongin. 

Morbid Anatomy.— Macroscopic changes are often absent, 
there may be a turbid or reddish spinal 0uid. In acute cases, 
fecled segment may be colored red from hyperemia of ^ 

A,reas of degeneration may be found on histological examna on o 
curd, but there has been little work of this kind in veterina^^ m ci 
In the reported cases the diagnosis has been based on the climca sy 

toms or the gross lesions. a^ihor 

Symptoms. — In the enzootic observed by Pickens and tbe au 
the most uniform initial symptom was paresthesia manifested by ic 
the coronary te^on of the hind feet. At about the same time, one 
both hind legs knuckled slightly at the fetlock, and one front leg 
be held in an abducted position when supporting the body. Slight cu^ 
ture and elevation of the tail was a constant early symptom. 
and trembling of the muscles in the region of the stifle, and res 
movements of the hind feet were frequent. Finally, both sensory ^ 
motor paralysis developed in the bind limbs and extended more 
rapidly forward, leading to death in from three to fourteen days, 
appetite, digestive functions, and milk secretion remained normal ev^ 
after there was distinct knuckling of the fetlocks and curvature of 
tail. In one or two of the cows of this group, the disease was usher® 
in with excitement verging on delirium, which led to suspected rabi 
Autopsy revealed marked inflammation of the cord in tbe luni a 
region. Paralysis of the rectum and bladder was present in the horses 
described by Frohner, but the mortality was low. 

Treatment is without effect in well-marked acute attacks. The ani- 
mals described by Frohner were supported in slings, and the feces an 
urine were removed manually until the paralysis finally receded an 
convalescence was complete. 
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COMPRESSION OF THE SPINAL CORD 
Etiology — This condition is met with occasionally m large ammals, 
where it is the most common pathological condition affectmg the cord 
Among the causes, abscess formation holds first place, especially in 
calves and lambs, where it la sometimes found in the lumbar region m 



Fig 49 — Compression of the spinal cord from an abscess in 
the sublumbar region (na\ el lU) 


navcl-ill In one instance, a strangles abscess m the lumbar region in- 
volved the cord, in a second, a metastatic abscess developed at the 
eighUi thoracic intervertebral space in association with metritis m a 
cow,' m a third, a large tuberculous abscess compressed the cord at the 
atlanto-occipital joint Kaay* has described a spinal abscess m a cow 
that was metastatic from a suppmaiivc kneeboil In progressive sensory 
and motor paralysis of the hmd legs of an 11-year-old bull, Karlson and 
Boyd* found extensive fibrosis covenng the fused bodies of the last six 
thoracic vertebrae, on the ventral surface there were numerous fistulous 
tracts from which pure cultures of Corynebactenum pyogenes were re- 
covered In a 5-year-old cow having for 9 months shown rigidness of 
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fte neck combined with difficulty m 

atrophy of the musculature of the thoracic hmbs an enlongated gl 
was found m the cervical 

cently observed similar symptoma m a oracio verte 

purulent arthritis between the last cervical and the first thora ^ 

brae, this animal lowered the head with difficulty, ‘ 
distinct restriction of the forward movement of the front '‘“^s ^ 

walking A melanotic tumor caused paralysis in one of 
16-year old grey mare it penetrated the spinal canal from 



Fig 50— CompreasioQ of the spinal cord from tuberculosis of 
the spine (Photograph by courtesy of Dr Gustav Danehus 
Sweden ) 

the fifth thoracic vertebrae Tubcrcuiosis of the vertebra is a relatively 
frequent cause in swine Marshall* has described a casa of spinal 
pression caused by what appeared to be a hydatid cyst at the leve 
the fourteenth nb in a horse Hull and Taylor* have reported on a ^ 
scesses affecting the central nervous system of sheep, several ^ 
caused compression of the cord Compression of the cord from frac 
of the vertebrae is not infrequent m rickets in swine and it has £ 
observed in expenmental nckets in young cattle In rare instances oo y 
growths from the vertebrae press upon the cord 
The sympfoms consist m a progressive paralysis over weeks o 
months except in navel ill or fracture when the onset is sudden 
sure m the thoracic or lumbar region first Causes weakness in tl*® 
quarters — paraplegia After a time the victim can rise with difBcu ' 
or only with aid, and it may assume a dog sitting position with the 
hind legs extended laterally m a helpless position Fecal and urinary 
evacuations may be suspended Fmally, recumbency becomes p®f' 
manent and the ammal is destroyed 
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DISEASES OF THE PERIPHERAL NERVES 
With the exception of the pharyngeal and the vagus, diseases of the 
peripheral nerves in animals are chiefly of surgical importance. 

PARALYSIS OF THE GLOSSOPHARYNGEAL NERVE 
Paralysis of the glossopharyngeal nerve is rare as an independent 
disease. Acute paralysis of the pharynx is usually a symptom of inflam- 
mation of the central nervous system, as encephalitis; or it may be due 
to paralysis of unknown cause or botulism or inflammatory changes or 
injunes affecting the pharynx directly, all of which are discussed under 
diseases of the pharynx. 

PARALYSIS OF THE VAGUS NERVE 
Paralysis of the vagus nerve is met with (a) in paralysis of the 
recurrent nerve, the anatomical basis of "roaring” in horses, where 
it is generally attributed to degeneration of the nerve as a sequel to the 
acute infections — strangles, influenza, and pneumonia, (b) A toxic form 
results from eating certain varieties of peas, especially Lathyrwt 
aativua introduced into Europe from India. This form of laryngeal 
paralysis may be associated with paralysis of other parts of the body 
and with deranged consciousness; it is not relieved by operative treat- 
ment. (c) Lead poisoning in the horse causes degeneration of the vagus 
nerve; this has been described by Thomassen,* Haring and Meyer,* 
and Macindoe.* There are two clinical forms: 

(1) Paralysis of the larynx is met with in animals exposed to fields 
or streams contaminated from mines or smelters. The distinctive symp- 
tom is intense inspiratory dyspnea on exercise. When the animal comes 
to rest the labored breathing perists much longer than in the usual 
form of paralyse of the recurrent nerve. 

(2) Aspiration pneumonia results from the foregoing paralysis when 
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it becomes extensive enough to fnvor passage of food 

larynx and trachea. It leads to weakness, emaciation, 

mLn in the lungs The condition m caused 

nerve tissue and when well established is incurable The ““J" 

definite when confined to the larynx. After the 

tion pneumonia the course tends to be chronic, ending , 

several weeks. The disease is infrequent and is readily prevente . 
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FUNCTIONAL DISEASES OF THE NERVOUS SYSTEM 
A number of functional diseases of the nervous systenii neuroses, 
domestic animals have been described. It is probable, however, & 
most instances these nervous derangements are secondary to to ^ 
infectious conditions originating outside the nervous system; the ani 
recovers and the primary disease is not recognized. 


VERTIGO 

• fSfomacfc Staggers) 

This term is applied to a. rare affection observed m driving horses in 
summer. It is generally attnbuted to an intoxication or irritation ong^ 
mating in the digestive tract. In some instances it may be 
lomatic of an affection of the brain, or of an intoxication of 
origin. Apparently it is not due, as in man, to derangement of 
auditory nerves. ’ • u • t? 

The symptoms consist of attacks of falling when the animal is 
driven, or when it first starts on a trip. The horse stops, makes an eQo ^ 
to remain standing, finally plunges down, and lies quietly. Conscious 
ness is lost for three to five minutes, when the victim lifts its be » 
rises, and seems to be entirely normal. These attacks appear repeated y 
and they appear more often when the work is heavy and fast. 

' attacks, the condition is entirely normal. Relief is usually obtained y 
restricting the diet, giving light exercise, and administering small doses 
of salts and bitters. 

EPILEPSY 

Staggers) 

Repeated convulsive seizures occur in horses, and sometimes lO 
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cattle; these persist throughout life and are not readily prevented. Like 
vertigo, which it may closely resemble, the disease is rare. Symptomatic 
convulsions due to toxemia, poisoning, infection, and disease of the 
central nervous system — meningitis — should not be termed epilepsy. 
A horse subject to “fits’* is a dangerous animal, for a violent attack 
may appear without warning, endangering the driver, and other ani- 
.raals. As a rule there are premonitory signs. The victim appears restless 
and tosses the head as if annoyed by a bee. There may be twitching of 
the ears, eyelids, and muscles of the face and neck. Finally, clonic 
spasms become general, tlie animal plunges aimlessly, and goes down 
in a general convulsion. There may be rapid chewing movements and 
frothing. The attack lasts not more than five minutes when the animal 
rises and seems to be normal. The treatment is like that for vertigo — 
light exercise, light diet, and laxatives combined with bitters. 

Epileptiform attacks in a group of Brown Swiss cattle were attribu- 
ted by Atkeson* and associates to inheritance. The symptoms were 
tongue chewing, foaming at the mouth, and collapse; the attacks were 
relieved by intravenous injections of calcium gluconate. 

Refbbemcs 

I. Atkeson, F. W , Ibaeo, H. L , and Eldridge, E , J. Heredity, 1944, 35, 45 



DISEASES OF THE SKIN 


pruritus 

(Itchuig) 


Pruntua is a functional derangement of the normal skin with co 

slant or periodic itching , * ,rnfAtion 

Etiology— It may be secondary to chronic bowel catoh, . 

from parasites m the rectum, or deranged conduction of the pe P 
nerves, as m rabies, pseudorabies, ascending myelitis, and me g 
In cows, acetonemia may be associated with intense itching aro 
feet, and similar symptoms may be met with in mfectioM an m 
tions In the diagnosis one needs to be certain of the absence o P 
sitic and inflammatory diseases of the skin It may be impossi 
determine the imderlymg cause Pruritus is the most charac 
early symptom of pseudorabies in catUe, and it is a frequen 
symptom in rabies in the horse . 

Treatment — ^Itching caused by mtestmal catarrh is relieved oy 


atives and bitters 

3 Sal Carolina facUUi 5 xvi (500 Cm ) 

Pulv gentianaa 

Pulv auaa vomicae aa $ vui (i50 Cm ) 

M Sig— Tablespoonlul (15 Gm) three timea daily 

Local itching is relieved by a 3 per cent alcoholic solution of 
acid or camphor The author has bad excellent results with a mix 
of sulfur iodide* in oil (I 8) 50 parts, alcohol 40 parts, and fon^^J 
10 parts Compresses of hot water or alcohol are useful One part o 
phenol to 60 of lime water may be effective 
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nerves, and to inflammation of the spinal cord or its meninges. It has 
been observed in the vicinity of broken ribs and other fractures. As a 
rule the underlying cause cannot be recognized. For the control of local 
sweating, belladonna administered internally is recommended, but it is 
of doubtful value, A form of ‘'sweating sickness” in calves in Kenya' 
Colony was cured with baker’s yeast. 

Anhidroais, inability to sweat, has been described by Gilyard* in race 
horses imported into the tropics. It is a chronic condition associated 
with sustained loss of blood chlorides under prolonged exposure to ex- 
cessive heat; it was corrected by adding half a teacup of salt daily 
to the grain. 

Refekences 

1. Rep., Dept. Agr., Kenya, Ids'll abs. Vet. Bull., 1933, 6, 58. 

2. Gilyard, R. T., Chronic anhidrosis with lowered blood calcium in race horses, 

Cor. Vet., 1944, 34, 332. 

HEMATIDROSIS 
(Sweating Blood) 

In diseases with a tendency to hemorrhage, drops of blood may ap- 
pear on the skin, thus presenting the appearance of "sweating blood.” 
This is a mixture of blood with sweat due to hemorrhage into the sweat 
glands; it has been seen in severe attacks of bracken poisoning in cows, 
in septicemia, and in purpura. Hemaiidrosis in a horse has been de- 
scribed by Heinrich,' who attributed it to Filaria hemorrhagica. It is 
probable that most cases of blood sweating are symptomatic of diseases 
showing extensive internal hemorrhage. In June, 1916, the author ob- 
served one case in which blood oozed freely from various parts of the 
8k\n of a pastured cow, which soon died. Extensive internal hemorrhage 
was found on autopsy. Although an abundance of fresh material was 
taken to the laboratory, no diagnosis could be made. 

. Retebsncb 

1. Monatah. f. Tierheilkuode, 1924, 34, 288. 

ALOPECIA 

Alopecia is a loss of hair, wool, or feathers with no evident disease 
of the skin. Primary alopecia is rare. Secondary alopecia may result 
from the following causes: (a) malnutrition; (6) eating spoiled food; 
(c) gastrointestinal catarrh; (d) parasitism — flukes, lungworms; (e) 
infectious diseases, such as influenza, preumonia, strangles, and hog 
cholera; and (/) metallic poisoning, such as mercury or arsenic. A con- 
genital absence of hair in calv^ and pigs' results from iodine msuffi- 
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cieDcy. Excessive moisture may cause hairless spota on legs of horses. 
The habit of wool-eaUng in sheep, and feather-pulling in poultry, is an 
occasional cause of bareness of skin in these animals. Shedding of the 
hair may leave a bare skin when Uic new hair fails to grow promptly. 

In calves 2 to 4 weeks of age almost complete loss of hair within a 
week has been observed. This was combined with rapid loss in condi- 
tion, and on one farm was repeated in successive years. The condjUon 
started with the presence of a few scaly patches along the back and 
within 24 hours the caJf had rubbed and licked off half its hair, leaving 
a red sensitive area. The cause was undetermined, and regrowUi of the 
hair took place in about a month. In another instance calves at pasture 
lost a greater part of their 'hair from an undetermined cause. Con- 
genital epithelial dejeclt with absence of hair on the lower limbs 
adjoining the hoofs have been described by Hadley ct al.* Several 
Ayrshire calves with this defect from a single herd have been obscrv'cd 
in the College clinic at Ithaca. 

Treatment. — Numerous remedies have been described: frequent 
washing with soap and water or alcohol; tincture of cantharidcs (1) to 
alcohol (5); resorcin (5 per cent); and creoUn (5-10 per cent). It is 
doubtful if any of these add to the benefit obtained by grooming. "When 
the skin has been left bare, thickened, and dry from the effects of 
mange or eczema, the condition is improved by applications two to three 
times a week of sulfur iodide in oil (1:8-10), or of warm linseed oil. 
Iodine deficiency causing goitre and loss of hair in newborn pigs is 
prevented by feeding pregnant sows potassium iodide at the rate of 5 
grains once a week.* 

RsruE^cEs 

1. Hart, E, B , and Steeabock, H., Hairiesj Kgs. Uoiv. of Wis. Aer Exp. SU- Bull^ 

297, 1918. 

2. Hadley, F , B., and Warwick, B. L., loberited defects of live Block, JA.Vil.A.« 

1927, 70, 492; Hadley, F. B. and Cole. J. L., Inherited Epithelial Defects i» 
Cattle, Wia. Reg. Bull, 86, 1928. 

3. Welch, H., Twenly.Seventh An. Rep., Mont. Agr. Exp. Sta., 1920, p. 34. 


PITYRIASIS 
(Dandruff; Seborrhea) 

Defmition. An accumulation of bran-like scales on the skin due to 
excessive secretion by the sebaceous glands; it is caused by various 
disoiders and is a symptom rather than a disease. 

Etiology.—It occurs: (o) in poorly nourished ammais; (fc) as a 
secondary condition in eczema ami mange; (c) in infectious diseases; 
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(d) in chronic digestive disorders; and (e) as a symptom of poisoning 
from iodide of potash. 

Symptoms. — Dandruff is a common condition at the base of the 
mane and tail of the horse, but except for lesions caused by rubbing 
there is no other symptom. It is also common in long-haired, poorly 
groomed animals. It is by far the most abundant in animals affected 
with mange, and when such animals fail to show itching it may be 
mistaken for seborrhea, especially if the exudate is moist. In eczema 
and mange, one finds changes in the skin, and in mange itching is 
prominent. 

Treatment. — ^When the skin is dry, cleanse 'with soap and water, or 
gasoline, and apply antiseptics: Acidi salicylic! (S'), picis liquidae (25), 
sapo mollis (150). Liquor calcis (50), phenol (1). Aciai salicylic! (1), 
glycerin! (3), alcoholis (60). 

"When the skin is moist^seborrhca, cleanse with gasoline, clip the 
hair, and apply alcoholic antiseptics. When this form is distributed 
over the body it is strongly suggestive of sarcoptic mange, even though 
the parasite may not be readily found. 

URTICARIA 
('/fives; Nettle Rash) 

Urticaria is a transient edematous swelling of the skin of sudden ap- 
pearance. In cattle the swellings are diffuse, affecting chiefly the region 
of the eyes, vulva, and teats; in horses they are circumscribed, affecting 
chiefly the bead, neck, and body. 

Etiology, — ^It is frequent in cattle, occasional in equines, and infre- 
quent in swine. In our ambulatory clinic 62 per cent of the urticaria 
in cattle has occurred in the months from March to May. This seasonal 
occurrence, and the similarity of the symptoms to those of anaphylaxis 
caused by the larvae of warble flies, ‘ suggest that urticaria in bovines 
may be an anaphylaxis due to the resorption of toxic material from 
larvae (“grubs”) beneath the skin. In one cow the attack developed 
immediately after the farmer had squeezed grubs from the skin of the 
back. Other alleged causes arc irritation from cold winds, nettles, 
blisters, and toxic material from food or infection. 

Symptoms. — ^In cattle the onset is sudden and the course is so brief 
that some of the symptoms have usually disappeared before the arrival 
of the veterinarian. The owner may report restlessness, fast breatliing, 
trembling, and sweating, but often these are absent. Edematous swell- 
ings of the head are common — the muzzle, cars, and with few excep- 
tions the eyelids. Next in frequency are the vulva and anus, as well as 
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the teala and udder Swell.nga may also develop. 

.egion, on the t'-oat.-on the should and 

or on any other part of the body In toe begin g, 

sahtation, and snoring sounds may ‘he owner to 

r;e:rmTe nri^d” "r tL shm o< toe n^butt^ 

termTr Cswellings dis- 

appear in from six to twelve hours g^g. 

In horses there is no seasonal occurrence, suddenly without 

gestion as to toe cause Usually toe swellings “PP ue two 

previous symptoms, but there may ubiut one-fourth 

days The elevations are cncumscribed 8“ ^ be arranged 

inch high, and one half to one inch in toametor Th > y 

so thickly that the margins arc m contact with one anot ' „ury 

may become conBuenl The usual local ons ate in toe subma 

region, on the neck, and over toe body and hips ,„,tment un 

Tiektment-The brief and favorable toP^:”'"8\rs ‘re^ “he 
necessary except for distressing stmptoms Itching mu m 03 

application of ice water Atropine sulfate Vi to Va gram (0 18 
Gm ), or adrenalin 3 to 5 cc are useful to control dyspnea 

REaFEBENCe 

1 Hadwen S Warble FM Dept AEr,.Olla^.tt Scientific Senes ^o 27.1919 


ECZEMA 

This IS a widely variable superficial mfiammation of 
Usually It IS classified for description as erythematous, papular, v 
cular, pustular, moi«t, dry, acute, chronic, parasitic, etc As it 
domestic animals, «everal of these conditions are present m e 

Symptoms — ^In the horse, eczema is usually chronic. An 
of papules, vesicles, and dandruff, associated with itching, may 
on any part of the neck and bod> , at the base of the mane and tai , a ^ 
less often on the head or limbs It is most common in the spnng, esp 
cially m old hordes, the first signs are recognized in February 
becomes well-marked in April and Maj The eruption may 
local or general, sometimes it spreads extensively from an area of oc 
inflammation, as a blister, a hame«s pad, or the saddle The skin is dr^ 
often the hair is long, and usually dandruff is abundant Itching wi 
consequent rubbing may leave bare spots Occasionally it attac 
several hordes in the same stable, as if contagious Application o 
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ritants to the skin, such as hy rcpellants, or coal tar disinfectants, may 
set up an. inflammation that closely resembles mange in extensive loss 
of hair, presence of scabs and scales, and general appearance. Differen- 
tiation is made by the absence of mites and contagion, as well as by 
the fact that it occurs in the summer months when mange is less active. 

Acute eczema in the horse develops rapidly, usually in the spring; 
in two or three days it may spread over the neck, body, and upper 
limbs. There are wrinkled areas, papules, scabs, possibly absence of 
dandruff, and intense itching. It is less frequent than the chronic form. 
Sudden eruption over a large area differentiates it from mange. An 



acute form may develop on the limbs and abdomen from neglect of the 
skin after driving in mud or snow. 

Scratches is a special form of inflammation that appears on the 
flexor surface of the fetlock region, chiefly in horses. Depending on the 
depth and intensity it may be either an eczema or a dermatitis. Oc- 
casionally St extends as high as the caipus or tarsus. 

Hair-Root Infection (Sycosis) occurs often in horses at the seat 
of ^e collar on the dorsal surface of the neck. The infection may 
penetrate deeply, causing fistulae. This type is associated with extreme 
tenderness of the affected part and it may seriously impair the service 
of the animal for a time. It may be prevented by the use of a well- 
fitting collar, or a hair pad. If the infection is limited to the hair roots, 
benefit is obtained from the application of the following antiseptics 
directly after removal of the collar: 1:1000 alcoholic sublimate, 600 
cc.; tannic acid, 30 Gm.; and pyoktanin, 1 dm. The’ following powder 
is also useful when applied previous to adjustment of the collar or 
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directly after ila removal copper .^mtiramd cam- 

alum 2 ounces (60 Gm ), tannic acid . Bismuth 

phor 2 drams (8 Gm ), and uood cliarcoa 1 “““ “ 
formic iodide is an excellent dusting ponder for this^on 
In ecus inflammation of the «ltm caused by imtont 
such as are sometimes used for lice, causes ^ j 

dandruff A moist type with !o^ of hair may occur n the W 
skin between the body and the limbs There be lo^ M hm^ 
the eyes and on the neck, leaving bare P^'^ihcs ro'a^ 
this type may prove to be ringnorm Loss of hair j^. 

“may V causal by lice may spre^ o 

domen, udder, and teats , it may appear on the back m ™ „„ 

cumsenhed lesions from one fourth to one b“>‘ 
any part of the body, limbs, or teals, m Uie form of cracked 
and scabby areas It seems to be mast common -u ^ ““ 

Moist acute eciema is more common in cattle than in . yers m 

An eczematoid dermatosis of the ears, checks, nec , ^ jjj3 

young calves indicaUng inUmsU connection with ^ 

been described by Cole et al » Improvement followed an miUal 

taneous mjection of 3 Gm ascorbic acid . , <„ svcellcnt 

Treatment— Eciema responds promptly to treatmmt An^ vmg 
remedy is sulphur iodide (1) m light cottonseed oU “ j^ed, 

oil) or olive oil (8 10) When the hair is matted or itching “ 
or the area to be covered is extensive, this nuxture is improved ny 
mg alcohol (40 per cent) and formalin (5 per cent) Vicima W 
ment tar and sulfur (aa 1), green soap and alcohol (aa 2) , 
sulfur powder (1) m waUr (40) are useful m the chrome form 
oxide (60) to olive oil (40) is especially useful m scratches 


Ronuscz ^ 

1 Cole C L., Ranmuaseo R-A^andThoip F, DermaUUa ol the ears, cheela ne 

>nr^ shoulden m young calves Vet hied., 1914 39, 204 


DERMATITIS 

Thia tenn applies to aSecUons m ■which the deeper layers of 
are attacked It frequently develops on the limbs of horses and 
that habitually wade through filthy mud or manure. In the null 
camps during World War 1 deep forms of inflammation preva ^ 
widely among horses and mules more or less constantly exposed to nm ^ 
slush, and mfected soil Rope bums are common among horses 
mules in camp Applications of strong dismfectanta or of 
under a bandage may result m severe inflammation of the skm. 
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fetlock and coronary regions of cattle may be attacked, in some in- 
stances as an extension from an infected pododerm — ^“fouls.” In one 
instance, large blisters formed on the teats of a cow which also showed 
dullness and gave a diminished milk flow. In another cow a vesicular 
eruption appeared on the ears; the muzzle showed superficial sloughing, 
and the nasal mucosa was covered with scabs. There was also a loss in 
condition, swelling of the limbs, and eyelids, and marked swelling of 
the vaginal mucosa. This case is suggestive of dermatitis associated 
with aphthous stomatitis, which may occur in the absence of moutli 
lesions. In cows a moist eruption, having the appearance of superficial 
ulcers, may extend from the udder over the ventral surface of the body. 
In cows there also may develop a form of dermatitis between the upper 
part of the udder and the thigh, and because of the odor this may 
become highly offensive. It responds to treatment with daily applica- 
tion of a solution of ounces copper sulfate in a quart of vinegar; 
or, wash daily with 1 per cent creolin solution, dry, and apply lodex 
ointment. 

Other causes of dermatitis that have been reported are Staphylococcus 
aureus infection in sheep, ^ low ascorbic acid in calves,’'^ and nema- 
tode infection in cattle.* “Lumpy skin disease,” believed to be caused 
by a virus, is a cause of serious economic loss in cattle in South Africa.^ 
Skin eruptions occurring without recognizable cause tend to clear up in 
a week to len days, while inflammation caused by infection or chem- 
icals varies widely in course according to the degree of injury. 

Treatment. — In most instances the treatment is the same as for 
eczema. Cleanse and dry the affected parts and apply antiseptic protec- 
tivea. For local deep inflammations of the limbs, apply an alcoholic 
sublimate compress until the acute pain and swelling have receded; 
then follow with equal parts zinc oxide in oil (zinc oil), or zinc oint- 
ment, or dusting powder. For rope bums or abrasions, picric acid (3-4 
per cent) is excellent. Other useful combinations in dermatitis are: 
I}> Zinci suWatis 5 vi (24 Gm.> R Acidi Balicylici 3 H (60 Gm ) 

Plumbi 3 i (30 Gm.) CreoUni 3 iv (120 cc.) 

Aquae O i (500 cc ). Picis Uquidae 3 iv (120 cc.) 

Sulfuris sublimati 3 u (60 Gm.) 

M. Big. “White Lotion." 01. gos^ii 0 i (500 cc.). 

M. Big. For dennatitie. 

In Uio cases of ascorbic acid deficiency treated by Cole et al.,* re- 
covery followed the subcutaneous administration of 3 Gm. ascorbic 
acid. 

RcixasNcsa 

1. Hardy, W. T , end Pnce, D. A, Staphjrlococcu* dermatitis in sheep, JA V M A 
1951, 119, 445. 
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112, 57 

LIGHT SENSITIZATION 

(ClQveT Diseas^TnfoUom, Buckwheat 

Trefoil. Dermatitis, Photosensiltzaiion, Dighcad in bh P, 
Swellhead in Sheep) 

Sensitization against light maj. cause a vancty by 

general, it 13 a superficial necrosis of the white by 

exposure to the sun alter animals have . p^.blc, 

eating certain substances, chiefly the legumes It is not > P 
however, to determine the nature of the scDSitizing agent 



Fig 52— Paralyaia caused by exposure to the sun 
after shearing (Photograph by courtesy of Dr Howard Welch, 


Bozeman Montana.) 

Etiology — For many years vetennanans have 
ments of the skin to the eating of clover — tnfolioais and buc w c 
fagopynsm It has been found by Hausmann,^ and Sellards,* ^ 
tarn pigments in tie blood, especially hematoporphyrm 
hematm) , and artificial fluorescent substances, sensitize livmg ce 
light In Europe it ha^ been observed that feeding buckwhea is 
lowed by toxic symptoms in animals that are white or 
markings Koefoed* has prepared from buckwheat a fluorescen 
stance, but according to Sellards “these results do not preclu e 
possibility that some of the symptoms of buckwheat poisoning are 
to anaphylaxis” Toxic effects have been produced m expenm^n 
animals by chlorophyll g 

In the ambulatory chnic, we occasionally observe superficial 
affecting the white parts of the skin of cows at pasture, and to a 
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extent this is met with in horses, especially affecting the face. Less 
frequently one observes a severe affection of the white parts of the 
limbs of horses pastured on alsike clover {Trifolium hybridum, Swedish 
clover). Swelling and eruption affect the white parts of the lower limbs. 
Sometimes stomatitis and nervous symptoms are present; several 
such cases have been described by Frohner.* The disease has been 
described in Minnesota by Nelson,® and in Australia by Bull.® Hyper- 
sensitiveness was demonstrated in Australia by covering part of the 
skin with pigment and noting that exposure to the sun was followed by 
an eruption over the nonprotected area. In a locality in New South 
Wales, where trefoil dermatitis was common in sheep, Dodd^ caused 
erythema, edema, and itching of the skin of guinea pigs by feeding on 
an exclusive diet of trefoil and exposing them to the sun. Bighead in 
sheep in Utah and neighboring states was described in 1914 by Fred- 
erick.® The disease appeared suddenly during spring and early summer, 
usually after a cold night followed by intense sunshine. Jungherr® re- 
ports that it is one of the main disease problems in sheep and goats in 
West Texas; that it is a plant toxemia characterized by jaundice, and 
necrosis of the liver, and that it may be caused by feeding Agave 
lechuguilla and other range plants. According to Mathews*® the mortal- 
ities in lechuguilla poisoning are due to toxic degeneration of the liver 
and kidneys. In a group observed by Dr. Welch in Montana, transient 
paralysis, followed by bighead and superficial skin necrosis on the back, 
developed in sheep turned out in the sun after shearing on an extremely 
hot day in June. Phenothiazine may produce photosensitization in pigs, 
and pigs treated with this chemical should be protected from direct 
sunlight for &t le&st three days afterward} pigs less that 70 days of age 
should not be treated with phenothiazine — Swales.*® In Florida a severe 
and fatal form occurs in cattle grazed on Bermuda grass on the muck 
lands of the Everglades.** 

Symptoms. — ^In the usual form of superficial necrosis of white areas 
in the horse and cow, there is first on exudation of serum with matting 
of the hair, followed by exfoliation of the affected part. Usually there 
is no other disturbance, though Nelson* has described a case in a cow 
in which there were restlessness, salivation, slight stomatitis, and a 
temperature of 105® F. 

In clover disease, affecting tlic white parts of the extremities of the 
horse, as described by Frohner/ there may be icterus, stomatitis, and 
severe disturbance of the consciousness with paresis. Theiler** has 
described a form of photosensitization in sheep with a mortality of from 
25 to 90 per cent. It is characterized by exudation in the cutis and sub- 
cutls of the head, succeeded by necrosis of the epidermis, generalized 



340 


diseases of TllE SKIN 

.tcru., and fever He 

Tnbuius terrestnj, il appears after rains sueacuc y 

=rrri“ir-T 



Fig S3.— Light MUitiuiUon Sole nipcrficiAl elougbiDg of lb* 
whito ckia over the shoulder snd flsnk 



Fig 54 — ^Light censitizsUoD Supctfiasl aecroeia of the white 
«V»n OD the aeck 


sensitivity has been isolated and identified by them as phyllo^O^ ’ 
a porphynn derived from chlorophyll -ogj 

In the report of the Texas Agncultural Experiment Station for ^ 
the symptoms are described as follows swellhead is characterise 
Bwellmg of the soft parts of the head, including the ears, nostn 
throat, which is accompanied in most cases by severe jaundice o 
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mucous membranes of the mouth and eyes and of the skin. The course 
is about 72 hours when tlie swellings gradually disappear and the skin 
becomes hard over the affected parts. When placed in the sunlight for 
several minutes affected sheep will bend down in the back and go down 
in the hind quarters and finally lie down. The majority die. In New 
Zealand facial dermatitis causes severe losses in sheep from injury to 
the liver. 

The diagnosis of superficial necrosis of the white parts of the skin 
seems to be difficult to some who have not previously met with the 
disease. The author has received several letters, enclosing parts of the 
sloughed skin and asking for a diagnosis of this peculiar affection. In 
the cow it has been diagnosed as lightning stroke, and in the horse as 
farcy. 

Treatment. — Remove the cause by a change of pasture or roughage. 
Apply a protective of zinc oxide oil or sulfur iodide and oil to parts 
that may be congested or inflamed. 

According to the reports from the Everglades in Florida, the treat- 
ment found to be moat effective was sodium thiosulfate, reagent grade, 1 
ounce per 100 lb. body weight per vein, or the commercial grade, 2 
ounces per 100 lb. orally. There was less than 2 per cent loss in treated 
animals compared with as high as 20 per cent in untreated. 
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gangrene of the skin 

Etiology.-ln Acld.Uon to BopcrficW .Z- 

photoscnsiUzation and sudden P V . ^^ong 

Lua diseases may be aecompamed by ‘.'‘X^jloaU. 

these are bog eliolera, swine erysipelas, purpura, and - 

In eows one ceeasionally stmatiUs; yettbe 

closely resembles the form associated ttith ap i beginning, 

mouth shows no lesions. The proce^ u. eang«nous om 
affecting any part ot the body, and, in rare ms , 

The skin first oozes yellowish serum and “’""..’'“'“““J the 

ery throughout its entire thickness though it ““y ^ milk 
beginning. Affected animals usually ha« a loss of ap^t ptoins 
flow and when the necrosis is extensive, depression and toxic J V 

aremarked.ThecourseUfroraonctothrcewceks „,„I„nccd 

Dccubitis 13 a special form of skin gangrene caused > P ^ 
pressure ol bruising in animals unable to rise Chcmica ag i 
acids and alkalies, may cause deep injury leading to nccrosi • 
many animals are confined to a field or > ard, as m army ^ 
tien ot the sod may lead to intense and wide-spread gangrene o 

Tteataent— DecubiUl injunes Irom insufficient bedding and ne^«‘ 
are more serious than is commonly realized. In an ince 

hausted, they soon lead to a hopeless condition. It is of first i P 
to provide a deep bed of straw or hay and to turn the anima n ^ 
than four times daily. Other forms of bedding may be use , 
sawdust, especially when slightly moist, sticks to the mois ^ 
parts and irritates the condiUon. As protectives, one may emp 0 / 
oxide oil or ointment, or dust heavily with antiseptic powder * ^ 

surface is moist. Gangrene of the skin of the limbs responds o 
alcoholic sublimate packs. 


ACNE 

('Summer Monge; Heof Pox; Sweat Eczema) 

Acnc is a suppuration of the skin glands with the 
nodules or papules. The common pyogenic bacteria, j 

staphylococci, gain entrance to the ^and through the influence o ^ 
tion and dirt at points under the saddle or harness. It occurs chie 
equines. When horses are exposed to hot weather, sweat, and 
are not properly groomed, acne may develop on any part of the 
this is favored by the accumulation of sweat and dirt which close 
duct openings. 
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Symptoms. — Acne most often appears in the saddle region in the 
form of firm painful nodules, and it may be associated with an 
eczematous papular or vesicular eruption. In addition to nodules one- 
half to one inch in diameter which may appear imder the saddle, others 
develop along the back and neck. The presence of nodules at points 
not under pressure is possibly explained by the spread of infection 
through the circulation. From the smaller superficial swellings one may 
press out a small amount of thick pus- Others, especially tliose not 
under pressure, may contain a small center of pus revealed only by 
means of an incision. If pressure and irritation are maintained over the 
nodules, infection may extend more deeply and result in the formation 
of boils — ^/uruncuZosis. A common example is the collar bruise, sitfast, 
on the dorsal surface of the neck. 

The course may be acute and associated with a hot painful swelling 
of the skin in the immediate vicinity, or it may be chronic and recur- 
rent. As a rule the condition is localized but it may spread extensively.^ 
When properly treated recovery occurs in from one to three weeks. 

Treatment. — ^The most essential measure is to withhold the animal 
from work. Arsenical preparations are recommended : Fowler’s solution 
1 to 2 ounces (30 to 60 Gm.) daily; neoarsphenamine (2 Gm.) intra- 
venously, repeated in four days. For local application, salicylic acid 
ointment (5 per cent), or alcoholic solutidns of disinfectants are indi- 
cated: alcoholic sublimate 1:1000 (500 cc.), tannic acid (30 Gm.), and 
pyoktanin (1 Gm.), Recent acute injury from an ill-fitting saddle may 
be treated with ice packs for one or two hours, followed by an alcoholic 
sublimate pack. Nodules may be incised, the contents pressed out and 
tincture oi iodine applied. The antiseptic powder applied for hair root 
infection may be found useful here: copper sulfate 3 ounces (90 Gm.), 
powered alum 2 ounces (60 Gm.), tannic acid 2 drams (8 Gm.), and 
wood charcoal 1 ounce (30 Gm.).. A bacterin or vaccine prepared from 
staphylococci obtained from a nodule sometimes proves to be highly 
effective. 


RINGWORM 

(Trichophytosis; Bam Itch; Tinea Tonsurans) 

Definition. — An infectious skin disease caused by the fungus Tricho- 
phyton and characterized by round, sharply circumscribed scabby 
lesions. These occur chiefly in young cattle in Uic regions of the cars 
and eyes. 

Etiology.— Among large domestic animals ringworm is largely a 
disease of cattle, though it may attack the horse and other species. It 
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often spreads from catUe to man Calves and yearlmgs hous^ 


often spreads from ealue to ™“ uncommon m animals 

damp stables are most susceptible but nquires an increased 

kept under ideal conditions In nmong catUe of 

virulence and becomes -widespread m a 6 ^ but it B 

all ages It may spread preference « 

far more prevalent as a stable disease Infection is earned 

fall and winter, though it may occur at any b, ammal 

either by direct or indirect contact The spread j^er m a 

IS gradual, it is most rapid when several are confined tog 

“tcrphvfoa-Thisisfoundabundrmtlyintheecabs^^^ 

threads and round spores The hair roots are 

a mass of threads {mycelm) and spores The P for 

under the microscope they reflect light sharply 
as long as eighteen months when the crusts are kept d^ ^ 

Symptoms— The period ot incubation is ^kout o 
round patches appear around the eyes and ears „™sty surface 

from 0 5 to 2 inches m diameter and present a ^ay, ^ often 

from which a few broken hairs may protrude Similar lesi J ^ 
found on the neck and they may appear on P"\®^ o»hesU)S like 
certain years, when the disease is especially prevalen , . is 

round lesions develop m many places over the bo y - ^ ^ a 
black or pigmented As a rule, however the condition is spread 
few individuals among the young stock "When neglected it m y F 
to most of the animals in the herd In cows the disease J" pppd 
the pelvic region near the base of the tail in the form o 
hairless spots free from crusts or scabs ivoical 

A diagnosis is readily made from the clinical appearance o 
lesions Microscopic examination of deep scrapings from ^ y^giia, 
of a recent eruption reveals the round spores and thread li e 
individual haira may be surrounded by a thick mantle -pres- 

lesions the fungus is less readily found, and one may find only 
It may be helpful to remove the fat by boiling the scrapings m 
cent caustic potash solution t in the 

Prognosis — Ringworm responds prompUy to treatment, bu 
severe types that spread widely over the body, persistent m i 
may be required . 

Treatment. — ^The fungus is readily killed by means of dismiec 
that penetrate the firm scabs For this purpose many 
been used, but we have found nothing more effective than the fo o 
sulfur iodide (1), light cottonsed oil (Wesson’s cookmg oil) or 
oil (8-10), and formaldehyde solution to make a strength of 
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cent. To prepare sulfur iodide: triturate 20 parts sulfur with 80 
parts iodine; place in a bottle and set the bottle in a water bath until 
fusion occurs. The oil may be added at once in the proportion of 
1:8-10; or the bottle may be broken after cooling, the fused mass pul- 
venzed, and then combined with the oil. Tincture of iodine may be 
applied daily. A saturate solution of salicylic acid in alcohol is excel- 
lent, especially for ringworm in man. Alcoholic sublimate (1-2 per cent) 
is said to be highly effective. Where the scabs are thick, antiseptics in oil 
or ointment penetrate more effectively because of the softening action of 
the fat. The average case responds promptly to sulfur ointment or sulfur 
in oil. Other useful antiseptics in this disease are Whitfield’s ointment 
(salicylic acid 1 Gm, benzoic acid 2 Gm., petrolatum 300 Gm.), or 
picric acid (2 per cent in alcohol). Derris powder 1 lb. (500 Gm.), soap 
flakes H lb. (125 Gm.), and water 1 gallon (4000 cc.) is effective in the 
cure of ringworm. Sodium iodide (10 to 15 Gm. in 100 to 250 cc. of 
water) per vein is also recommended. Dry lime-sulfur 1:40 in water, 
is useful. Sodium caprylate (mycohan) as a 20 per cent apray repeated 
every two or three days for five treatments is recommended by Lies,* 

RETCaENOI 

1. Lies, G. W, Problems m h&adling feeder cattle. JA.V.MA, 1949, 115, 458. 

MANGE 

(Scabies; Itch; Bam Itch; Scab; Acariasis) 

Definition. — ^Mange is a specific contagious disease caused by mites. 
Prominent symptoms are an eczematous skin eruption associated with 
itching and loss of hair. The clinical manifestations vary somewhat 
according to the kind of mite and the species of animal attacked. There 
are three chief genera of mange mites: SarcopteSf Psoropfes, and Chori- 
opfes. There are three chief forms of mange: Sarcoptic mange, caused 
by burrowing mites, Sarcoptea scabtei; psoroptic mange caused by 
mites which bite the skin and suck blood, but do not burrow, Psoropiea 
communis; and chorioptic mange, caused by mites which live on the sur- 
face of the skin but do not bite or burrow or suck the blood, Chorioptes 
bovis. 

I. SARCOPTIC AND CHORIOPTIC MANGE 
Etiology.— Sarcoptic mange has been the most severe, widespread, 
and important form of scabies. During World War I it was the chief 
scourge of army horses in Europe. In the United States it is less fre- 
<iuent in horses than in cattle and it is the only form commonly de- 
scribed as affecUng horses in North America. In cattle it is rather fre- 
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nucnt an 1 it m i> appear m almost m> locality luthoul 

source of llie original infection In Nt» \ork ili'as 

counties in 1925 and from 31 countiia m 1010 nlien ^ e 

one of the most important licaltl, liniards in the state mes ri 

1927 that sarcoptic mange in catUo seemed In be spreading 

Alissouri River, as well as among cattle on the ranges of tlie 1 

also reported to be increasing m Europe CJionoplic 

incrly considered to be inlnKpicnt and limited to the loot r g 

horse and the base of the tad of Uie con In recent years ^ 

has regularly been found in association with cittle mange l 

parts of the country botli alone and m nssociaUon with s 

imtc In New York Stale within the past three > cars it has outra 

m frequtncj injurj and rcsisleincc the sarcoptic form, regar css 

fact that the mitc ncitl cr bites nor burrows SircopUc mango is 
most common form in swme in this counlr> and it is said o ® 
trcasing, in 1948 it was reported that more than half of the swmo ^ 
m ISebraska and Iowa were infested In sheep, sarcoptic mange 
rolatiNcly mild infrequent form affecting parts not he wily co\ 
with wool such as lips face and limbs Camels art atlackca m 
same manner as the horse and cow As a rule mange does 
rapidly from one species to another Cattle may contact from the ° 
a mild transient form which may spread from animal to animal 
It may be transmitted readily between species is shown by a severe ou 
break reported in 1915 from West Vii^mia* m winch 13 horses, 3 mu cs 
52 cattle and 32 people were treated 1 have never observed tiic sprea^ 
of infection from army horses to soldiers, even when thev were engage 
m the treatment of mange for monllis at a time, but I have note i 
prompt spread to attendants and students from an occasional mangy 
hor-^e brought to the college clinic . 

The disease is more prevalent in the winter especially when aninia s 
are kept in dark crowded quarters Yet it may spread extensively n' 
any season among stabled cows even when care and light are abun 
dant It 13 said to extend roost rapidly among the young and poor y 
nourished but the chief contnbuting factor is the degree of contac 
between diseased and clean animals 

The Mite — Sarcoptes scabiei — There is a special variety of sar 
Coptic mite for each species affected thus we have Sarcopfes ecabiei 
equi, S scabiei boms etc The adult mite is round or slightly ova 
shaped like a horseshoe with no division between the thorax and ab 
domen The length is 0 3 05 mm the color dirty white or yellow The 
adults have four pairs of legs supplied with suckers while the young 
have three pairs The insect burrows into the epidermis and the female 
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lives at the depth of the burrow Each female lays from 8 to 25 eggs 
during the egg-laying period, which lasts about two weeks, and at the 
end of another two weeks the eggs have reached maturity. Mites and 
eggs live only from two to three weeks after removal from the host. 
While transmission is usually direct, it is possible to contract mange 
from infected premises. Chonoptes bovis resembles the psoroptic raite 
in appearance 



Fig, 55j— SarcopUc maage miUj. tBcabrook, Vetcnoary Prac- 
titioner's Bulletin, 1929, 27, 48, loira SUto College, Ames.) 
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iniiuon reveals an eruption of vesielea and 

rapidly or slowly, accordmg to the three weeks, 

the eare of the skin; it may extend over the bo^y “ j i,ces 

In a short time the hair is filled wrth h^ir « 

it may be matted together with folds, and 

general, the skin becomes thickened, ^ j hard and 

Lered with crusts and scabs. It may La. The 

oore blood where the scabs are detached, especially over the n P 



Fig. 50.— SarcopUc mange. 


leathery condition may rcmiun lor weeks alter the mites io 

destroyed. Under crowded stable or paddock conditions, all 
the group arc attacked, and the disease soon becomes serious 
treated, . 

In cit-inc, mange caused by S. scabiei au« may start around tn j ^ 
nose or cars, though it shows a preference for the legs and lower . 
tlie body. The general appearance is like that of mange in other spe ^ 
It spreads most rapidly under close confinement, and is said n 
spread among healthy hogs kept outside in the sun during the 

Diagnosis.— -Mange may be powtivcly confirmed by microscop 
ciamination of deep scrapings from a recent lesion. Boil the scrap ^ 
in a 5 per cent solution of sodium hydroxide and examine un _ 
low-power microscope. Presence of the eggs or the mite is concins 
In animals that have been treated, repeated examinations may ia» 
reveal cither eggs or rrulcs In scrapings from advanced cases of 
In roch circumstances one ia justified in a poutive diagnosis by 
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contagious character of the affection, the itching, and the characteristic 
skin eruption. The persistent use of fly repellents may cause an erup- 
tion on the horse similar to that of mange. No mites are found. The 
hairless condition over various parts of the body develops more rapidly 
than in mange, and at a season of the year when mange is usually 
inactive. The eruption of an extensive acute eczema appears suddenly 
over a large part of the skin, while that of mange first appears in cer- 
tain spots and gradually spreads. Hyperkeratosis has been diagnosed 



Fig 57.^Sarcoptic mange. 


as mange, and Dr. Baker* writes that “in several herds cases of per- 
sistent pruritus and scabbiness have occurred in which no etiologic 
agent could be demonstrated.*^ 

Treatment, — ^Tho remedies formerly used in the treatment of mange 
in cattle have been replaced by benzene hydrochloride (BHC) contain- 
ing 99 per cent gamma isomer ("lindane") . As used in the New York 
State program and recommended by Cornell University* for mange 
control, it consists of pounds of a 25-per cent lindane wettablc 
powder per 100 gallons of water or a 0.046-per cent lindane spray. Two 
applications are applied within an interval' of a week or ten days. The 
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equipment should be u hydmubc spruyer /operator 

3 I 0 pounds pressure, and delivermB 7-10 s" 

must take great care to cover every part of the 

the face, and he should use at least two gallons of P 

Nozsle equipment has consisted of a five foot rod usua y 

inch galvanised pipe with two livestock type nossks 

at the end of the rod and one about eight inches from the end 

ering at right angles to the rod. The euUofI ?“7™;“‘oVin the 

purpose IS the pistol grip type cut-off. There should be 

hose line where it attaches to the rod so that the rod can 


‘ WiM hem found that the addition of 10 pounds of 
to the above lindane dosage gave somewhat better resu ^ 


hndane alone. 'While lindane usually gives control for a period 0 ^ *1^^ 


: four months, the lindane wcttable sulphur ^jU 

give all season control, whether or not it accomplished era ica 
not be known until examinations can be made about a year 


treatment , -.-v be 

"While it is reported in the literature that very young ca 

I — tU a<i Unr as fl S mftnV hundlCdS Of CdlVeS 


killed with lindane dosages as low as 0 5, many hundreds of ca ve 
been treated in New York with a 0 046 dosage without illness 


occurring in any known case.” iv in the 

"The fact that many of the herds which were treated 
winter, and which appeared to be free of the disease during 
quarter of the following year but showed evidence of infection 
latter part of March and April, indicates that our present 
treatment will not eradicate the disease. There is practically ^ 
agreement that the treatment was worthwhile, since it preven 
development of the usual mange outbreak in late winter, 
protected the people handling the animals from contact 
“Continued exanunation of animals sprayed in 1950 showed a 
only herd in which two sprayings bad effected a permanent cure 
sprayed both times with 0.075 per cent concentration.’ 

The use of chlordane on milk>producing dairy cows 
the U.S. Food and Drug Adnrinistratioa. .ggg 

Treatment 0 / Mange in Buwic. — In 1948 Spencer* reported suc^ 
in the treatment of sarcoptic mange in swine with one apphea w 

p.tilnrflBnp. Thia wno tiapH \n o A 9n na« oont snlution, maO® 


by 


chlordane. This was used in a 0 25 per cent chlordane solution, » 

mto60gaUo°f°‘ 


e to two 


putting 500 cc. of 74 per cent emulsifiable concentrate in 
cold water. It was applied with a power sprayer using from .V’ Agd 
quarts per head with 50 to pounds pressure. The tests m 
that one application of a 0.25 per cent chlordane solution, when 
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oughiy applied, will completely clean up sarcoptic swine mange. “The 
use of lindane in the proportion of 4 pounds of the wettable product 
(containing about 0.25 per cent of the active ingredient) per 100 
gallons of water is an effective means of destroying the mites on hogs.”^ 
“All stages of swine mange are completely eradicated by one thorough 
application of BHC spray that contains 0.13 or 0 15 or 0.26 per cent 
gamma isomer.”® 

Refebenccs 

1 Imes. M , Cattle Scab and Methods of Control and Eradication, U5JDA , Farm- 

ers’ Bull. 1017, 1927. 
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4. Scbwardt, H. H , Control of Insects and Mites on Livestock in New York, New 
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1952); J. Economic Entomology, 1952, 4S: (1): 122. 

5 UB, BAI Rep, 1951, p 64 

6 Spencer, W. T., Sarcoptic swine mange control tests with chlordane, JA.V.M A , 

1948,113, 153. 

7. UB. BAI Rep , 1950, p 64. 

8. Cobbett.N.G.etal.Vet.Med 1948,43,407. 

II. PSOROPTIC MANGE 
(Sheep Scab; Cattle Scab; Common Mange) 

Etiology. — The most prevalent form of psoroptio mange in the 
United States is in sheep, and this seems to be the only form of mange 
in sheep in this country. Mange formerly caused heavy loss in the 
sheep-raising districts of the West, and numerous government bulletins 
on the subject have been written.* In 1920 HalP reported that “quaran- 
tine and eradicative dippings have cleaned it out of a greater part of the 
United States, so that at present it is largely a matter of cleaning up the 
relatively small amount that is scattered about, an exceedingly difficult 
task, however, because of the scattered condition of the infection.” 
Occasionally, scab-infected sheep from tbe West carry mange to in- 
dividual herds in the State of New York. In the Winter of 1930 a badly 
infected flock was found in Tompkins County, and in the Winter of 
1943 several counties in the western part of New York State were 
quarantined because of widespread sheep scab. 

In 1952 Newsom* wrote that “due to activity of the state and federal 
sanitary officers and tlie enforcement of dipping regulations, it was 
almost eliminated. During the last two or three yeare]^ however, it 
has flared up again in some of tbe southern and midwestem states.” 
, In cattle the history of psoroptic mange is much like that of sheep. 
Among range cattle in the western part of the United States it has been 
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nimible to other animals, .ith Uie possible eiecpUon of die came . 
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The Mue.-Psoroptes communis, var ouw.— rhe ^ 

mite (sucking mite) has an oval body 05 to 08 microns 
white or yellovvisii in color and when placed on a black 
may be seen with the naked eye or a hund-gloM. The head is 
and pointed, and both the head and four pairs of legs 
farther behind Uic body than in Sarcoptes. The entire life cycle P 
on the host Eggs arc laid on Uic skin nod hatch in from 1 
Within 10 to 12 days afUr hatching the young miles reach malur y 
deposit eggs. The adults live from 50 to 40 days on tlic hos , 
more than 10 days when kept in moist jars at room tempera ^ 

psoroptic mite penetrates the epidermis, sucks lymph, and 
small inflammatory reaction with exudation of scrum and the m 
of crusts. Among sheep the disease is highly conta^ous imd ®P 
almost entirely by direct contact; it is not transmissible to other 
except goats Infected corrals left empty were found free from i 
Uon after 17 days (Monnig). 

Symptoms. — In sheep, mangy areas usually first appear on -jjg 
and sides. The mites puncture the skin to suck the blood, thus 
irritation, infection, and an ecsematoua eruption. This leads to i ’ 


I'jK 5S.— I’soropUc minogo mite 
(FiUh An fiep New York State V«l. 
Col, 101(J-17) 



Fig. 59. — Psoroptic mange. 


on the back and sides, a scabby condition of the skin will be found 
around the eyes, head, and neck. Yet symptoms may appear within a 
week to ten days after exposure of healthy individuals. Thirty days is 
the commonly accepted incubaUon period. It develops more rapidly in 
fine wooled breeds. 

In cattle the first lesions app^r on the williers or around the base 
of the tail, from whence they spread over the back and sides. As in 
sheep, the pricking of the skin by the mite causes itching and rubbing 
with the formation of an eczematous eruption; this finally results in 
loss of hair, wrinkling of the akin, and extensive formation of crusts 
and scabs. Death from disease of the skin and emaciation may result. 
In the horse, psoroptic mange first appears on the protected long-haired 
parts of the skin— under the mane, at the base of the tail, and in tlie 
intermaxillary region. 
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in DEMODECTIC MANGE 
(FoUtadar Jllonpe^ 

Demodeette or follicularjnange occurs m s’vjne, cattle, and horses 
but It 13 infrequent and of little importance in these species It has 
been reported from H States chiefly m old cows where it is a cause o 
damage to leather The lesions are in the form of nodules ranging 
size from that of a pinhead to a pea or hazelnut Finally the nodules 
break and discharge a thick creamy pus In cattle they most often 
appear m the skin of the neck shoulders and chest As described m the 
B A 1 Report for 1940 it was not experimentally transmitted by direc 
or indirect exposure and none of the attempts to cure the disease were 
successful In swine the nodules first appear on the face and spread over 
the under side of the body and iimer sides of the legs In cattle, they are 
said to appear first on the shoulders and neck The condition is incur 
able but the nodules may be few m number and cause no serious trouble 


SPINOSE EAR TICKS 

These ticks are prevalent jn the Southwestern States in large numbers 
in the ears of cattle to a less extent m those of horses and dogs They 
cause extreme irritation mamfested by shaking and rubbing the head 



PEDICULOSIS 


355 


and rolling the body. The United States Bureau of Animal Industry^ 
recommends as particularly effective both as a lethal and a repellent 
agent, a mixture of benzene hexachloride (12 per cent gamma isomer) 
5 parts, xylol 10 parts, and pure pine oil 85 parts. A mixture of chlordane 
5 parts and pure pine oil 95 parts, introduced into the ear by the use 
of a spring-bottom, pint size oiler, was equally effective. These remedies 
provide partial protection for at least a month. 

Refbobnce 

1. p S3. 

PEDICULOSIS 

(Lousiness) 

There are two main groups of lice affecting domestic animals — suck- 
ing lice and biting lice. Each species of animal has its own species of 
lice. Of the two forms suctorial lice are the most injurious. 

Cattle harbor three common species of lice: Haematopinus euryster- 
(short-nosed suctorial “blue louse”), found chiefly on mature ani- 
mals; Haematopinus vituli (long-nosed suctorial “blue louse”), found 
chiefly on calves and young stock; and Trichodecies scalaris (biting 
“red louse”). HoTses also harbor three species: Haematopinus asini, of 
chief importance, and the biting lice Trichodecies pdosus and T. panm^- 
philosus. Swine are affected by only one species: Haematopinus suis. 
This is the largest louse affecUng domestic animals and it may attain 
a length of one-fourth inch. Sheep are chiefly infested with the sucking 
louse Haematopinus ovillus, as well as the biting louse Trichodecies 
sphaerocephalus. . 

Sucking lice are recognized by their large size, pointed heads, and 
bluish bodies. The biting louse is much smaller, the head is broad and 
round, the color of the body is yellowish white, while the head is red- 
dish. The entire life history of lice is passed on the animal. Eggs 
(“nits") are attached to the hair near the skin where they hatch in 
about two weeks, and two weeks later the young females begin laying 
eggs. Lice do not survive more than a week when separated from the 
animal, but under favorable conditions, eggs upon detached hairs may 
continue to hatch for two or three weeks. 

Symptoms. — The presence of lice upon animals is almost universal, 
but the number depends largely on the nutrition and the extent to which 
an owner will tolcrato vermin. They are most abundant and breed most 
rapidly in Uic winter in long-haired poor stock. With the coming 
of spring, when the hair sheds and the animals go to pasture, lousiness 
is greatly diminished. The favorite locations for sucking lice are the 
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head, the sides of the neck, the back, and the inner surface of the thighs. 
Biting lice may be found anywhere, but tlie favorite locaUons arc tno 
withers and base of the tail. Irritation caused by lousiness rctar 
growth and nutrition. Loss of hair and eruption of tiic akin may appear, 
as in mange and ringworm. Rubbing and licking and restlessness ar 
common. ^ , 

Treatment and Control.— -Thorou^ grooming is an effective 
against lice. In the treatment of individual cases, the animal may 
clipped and given a Uiorouglt bath with crcolin solution (4-5 per cen^ 
or any of the coal tar cresote dips. In suitable weather, prefera ly 
the fall when the lice arc not abundant, and a number of individua s are 
to be treated, a hand spray pump or an orchard spraying outfit niay 
be used for the application of the antiseptic. Since tlic eggs arc not ^ 
stroyed, it is advisable to repeat the treatment in 16 days to destroy ® 
newly hatched lice. Animals should be watched for a time after ® 
second application to determine whether a third treatment may not 
required. Nicotine sulfate eoluUon (5 cc. Black Leaf 40 to one gallon o 
water) destroys lice on contact when applied as a spray, according 
Roberts and Lcgg*- of Australia. Raw Imsccd oil is effective, and it can 
be applied in cold weather. One pint is enough for a single trcati^ 
for four or five cows; apply with a stiff brush (Sforrs Ag, Exp. Sta- Sv • 
97, 1918). Derris powder is effecUve against lice. In the B.A.I. Repor 
for 1941 it is reported that “one treatment with washes and sprays con- 
taining one pound of derris powder to 100 gallons of water, and derns 
powder mixed with various inert powders m the proportion of 10 
cent of derris powder, and applied dry, killed all lice on the treated 
animals but did not destroy the viability of the eggs. Two treatments 
16 to 17 days apart eradicated the lice.” 

DDT, 0.25 per cent solution, or 10 per cent powder, is highly effective 
against lice. Since the residual DDT in the hair coat will also kill newly 
hatched lice, only a single treatment is necessary. A dip containi^ 
0.75 per cent DDT, tested on 300 heavily infested pigs, not only killed 
all motor lice within four hours, but continued to kill newly hatched 
thereafter, and effectively eradicated Haematopinus suts from the herd 
— ^Kemper and Roberts.’ Aqueous suspensions of wettable lindane con- 
taining as little as 0.06 per cent of the active ingredient, when used as 
sprays on cattle heavily infested with short-nosed and long-nosed suck- 
ing lice, apparently destroyed all lice in 24 hours. Swine dipped in a vat 
containing benzene hexachloride suspension containing 0.06 gamm* 
isomer were permanently free from lice.* Lice on sheep were effectively 
destroyed by dipping in an aqueous suspension of Wettable lindane con- 
taining 0 045 per cent of the active ingredient.* 
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WARBLE FLIES OF CATTLE 
(Botfly; Breeze-fly; Ox-Bot; Gadfly; Cattle Grubs; Myiasis) 

Infestation with larva of warble flies is reported to be the cause of 
rather extensive losses among cattle in North America and Europe. 
Australia and South Africa are said to be free of warble flies. In South- 
ern Europe, in Denmark, and Sweden, damage from larvae has led to 
extensive control measures, sponsored and supported in part by public 
funds. Hadwen’- reports it is estimated in Canada that 27.5 per cent 
of hides are injured yearly; from tiie tanner’s point of view the warble 
season is from January to early in July. The prevalence of flies varies 
widely in different parts of the country, and it also varies widely in 
different years. If the fly season is wet and unfavorable to oviposition, 
the number of bots will show a definite decrease the following spring. 
In herds where infestation is heavy, it is a serious annoyance and the 
cause of considerable loss. 

In 1922 Shannon* reported, “Within recent years it has been noticed 
that the botfly injury to cattle and horses, particularly in certain por- 
tions of the country, has been greatly increased. This is due to the un- 
intentional importation of additional species of European botflies which 
were quite unknown in America a little while ago. 

“The most striking characteristic of the increased botfly injury to 
cattle is seen in the great number of ‘running’ cattle during June and 
July, which results in decreased milk supply, and not infrequently in 
serious accidents to the animals. The so-called European ox-warble, 
Hypoderma bovis, DeGeer, is responsible for this change. The first 

authentic finding of this species in the United States was in 1910 at 

present this species is one of the chief cattle pests in the region where it 
occurs — ^New York, New England, and Canada.” 

Life History. — ^Two species of cattle gadflies arc widely prevalent. 
H. bovis and H. lincalum. The flies vary in their seasonal occurrence 
and in their method of depositing eggs, but the migration of the larvae 
is essentially identical for both species. 

H. bovis (Bomb Fly) is 14 mm. in length; ifc has yellow hair on the 
anterior part of the thorax, and dark-brown wing veins; ventral surface 



35S 


DISEASES OF THE SKIN 

of abdomen and thorax are nearly black, tail end, orange yellow, legs 
are clean, with few hairs The flies appear m June and are active until 
the first of August OviposiUon is on the outside of the thighs 
the legs above the fetlocks The insect flies at about the level of the 
stifle joint, striking twenty or thirty times rapidly , it then leaves or a 
few minutes and returns to repeat the attack The eggs are dcposi e 
singly and cemented to the root All animals are terrified wnen a fly 6 
gins an attack 

H Imeatum is 12 7 mm long, ventral surface of thorax, black, wng 
veins nearly black, reddish orange tail, legs rough and hairy ® 
flies appear about April 15 and are active for about six weeks T c 
favorite places for oviposition are the hair on the cow's heels, fetloc » 
knees, and hocks, when the cow is resting the eggs are deposited ^ ^ 
line of contact between the body and the soil The fly alights gently an 
lays a number of eggs m sequence on a hair Oviposition excites only 
range animals 

After about a week, the eggs hatch, the larvae immediately penetrate 
the skm through the hair follicles and begin their migration which ter- 
minates the following spring when mature larvae appear beneath the 
skin of the back In this migration it is believed that the larvae move 
chiefly m the loose connective tissue of the subcutis, they do not enter 
the circulation or the muscles In December they are chiefly found m 
the walls of the esophagus In March they have migrated from here to 
the subcutis of the back According to Hadwen,* they leave the esopha 
gus at its junction with the rumen, pass through the neural canal, and 
arrive m the subcutis, where they bore through the skm The time re- 
quired for this final migration is apparently short After the larvae 
emerge from the skm and drop on the ground, the time required for 
the pupal stage is about thirty days, when they emerge as mature flics 
The symptoms observed m association with the development of the 
larvae within the body consist (1) in a period of frenzy when the fly 
deposits eggs, (2) m an occasional skm eruption when large numbers 
of larvae are penetrating the skm hypodermal rash of Hadwen, and 
(3) various degrees of inflammatory reaction caused by the presence of 
the mature larvae beneath the skm of the back. Under usual conditions, 
heavy invasion may result in unlhnftiness and lessened milk flow, and 
occasionally it may lead to extensive abscess formation Hadwen and 
Bruce* have described an anaphylaxis of cattle and sheep produced 
by larvae Their natural cases among cattle present symptoms which 
arc practically identical with those observed by us in urticaria, and 
the fact that about 60 per cent of our cases of urticana m cattle appear 
m the months of March to May suggests that they may be examples of 



WARBLE FLIES OF CATTLE 


359 


Hypoderma anaphylaxis. It has been observed that larvae are most 
numerous in young cattle and other animals kept constantly at pasture. 

Control, — ^The only known effective method of control consists in the 
destruction, of the larvae after they arrive beneath the skin in the winter 
and spring. This method is successful because of the limited flying range 
of the adult fly. Experiments conducted by Davies and Jones* in Wales, 
who treated cows m vanous demonstration areas, led lo marked de- 
crease in the infestation. They attribute their success to the very local 
habit of the fly. Similar observations have been made in Denmark and 
Sweden. Bishopp* and associates conclude that the results of control 
measures applied by an individual cattle owner when he is more or less 
surrounded by livestock arc likely to be disappointing; they have ob- 
served a number of instances, however, when well-isolated dairymen 
and breeders have largely, if not completely, eradicated the pest from 
their herds by systematic destruction of the grubs. 

For the destruction of larvae beneath the skin derris root has proved 
to be 100 per cent effective. As described by Schwartz,* The Federal 
Bureau of Entomology and Plant Quarantine recommends the following 
mixture for use as a spray: derris powder or cube root (5 per cent 
rotenone content) 5 pounds; wettable sulphur, 10 pounds; water, 100 
gallons. The mixture so made up is adequate for treating 200 head of 
cattle. Powders containing equal parts of derris cube (5 per cent 
rotenone content) and wettable sulphur may be dusted from a shaker 
on the backs of cattle with one hand and worked into the hair with 
the other hand. When so used these powders are very eflBcient larvicides, 
and one pound of the mixture is sufiScient for 36 animals. A wash made 
up of adding 12 ounces of derris powder or cube powder (4 to 6 per 
cent rotenone content) and 2 to 4 ounces of neutral soap to each gallon 
of water, is a reliable treatment when applied with a sponge, cloth, or 
brush. ... A more convenient way to apply the wash is with a home- 
made sprinkler which consists of a fruit jar with holes punched in 
the metal lid. As the liquid flows from the jar it is spread with a stiff, 
fiber brush into the hair coat and skin of the back and upper sides of 
the animal. . . . The spraying method is especially useful in the treat- 
ment of range cattle and must be applied with a power sprayer capable 
of developing about 250 pounds of pressure. Dusts act more slowly on 
grubs than washes or dips. ^ 

To destroy all of successive arrivals of larvae beneath the skin, four 
treatments during the season of emergence are required. In the latitude 
of the State of New York the larvae first appear in the subcutis soon 
after February 1, and they begin to emerge from the skin about March 
15. It U recommended, therefore, that the treatment begin March 1 
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and be repeated three times at mtervaU of not more than 35 days 
The percentage of effectiveness of single treatments averaged a 
90 per cent in observations described in the Federal BA > 

1944, p 37 

Among other preparations reported by Bishopp* as highly e ec iv 
in the destruction of larvae are derns powder, 1 part, petro a t 
10 parts, rubbed in one application Silver nitrate, 5 per cent ^ ° 
injected with a syringe Nicotine dust 2 per cent dusted mto e o e 
Pyrethrum flowers 2 pounds, alcohol (denatured, formula 6), 1 gs 
inject with an oil can Carbon tetrachlonde injected with an oi can 
Mechanical removal through the openings m the skin is widely pr^® 
ticed in Denmark The larvae are first pulled partly through the open 
mg with a small needle curved m the shape of a crochet-hook, w en 
they are grasped with a pincette and withdrawn Removal by squeezing 
or other mechanical means is roost effective if done early before e 
larvae approach maturity Extensive abscess formation often deve op 
at the seat of mature larvae causing the cow great discomfort, as we 
as loss in condition and milk Once an abscess has formed, it is impossi 
blf to expel the larvae by the usual method of squeezing, or hooking 
with a curved needle . 

In the U S B A 1 ^ program for destruction of cattle grubs, the cat e 
are sprayed with a mixture consisting of TYz pounds of cube 
per cent rotenone content) per 100 gallons of water, apph^ at 400 
pound nozzle pressure From 1945 through 1948 308 cattle were 
treated by hand only once during the grub season with the standa 
rotenone wash The average number of grubs was reduced from 17 in 
1945 to 3 5 m 1948, as a result of these treatments When ban 
washes and sprays were correctly applied, they were about equally 
effective Jet sprays, applying a solid stream to the backs of the 
cattle under high pressure, were far more effective than the usual cone 
sprays The correct time of txeatment may vary from year to year 
by as much as six weeks 
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DISORDERS OP METjVBOLISM 

AZOTURIA 

(lUmoglobmumxa Paralytica, Lumbago, Myoglobmuna, Lumbar 
Paralysis, Black-Water) 

Definition — A specific disease of horses, affecting 
mals, characterized by a suddenly developing paralysis o ® 
limbs, which appears during exercise after a brief period o i 
A^ociated symptoms arc profuse sweating and dark or b ac 
(myoglobinuria) The chief anatomical change is degeneration o 
iliopsoas and quadriceps femons groups of muscles 
Etiology — Azotuna is a frequently fatal disease wherever 
animals are used, and it is not rare among the lighter g 

few exceptions it occurs in the months of October to May The is 
18 met with only in well nourished animals When such mdividua » 
regular work are kept idle with no exercise and no reduction m die ^ 
from two to five days an attack may dev clop in from fifteen minu 
an hour after exercise is resumed This predisposmg condition is 
most essential causative influence An attack is unusual after ® * * 
period as brief as one day or as long as two weeks The intensity o 
exercise or work is of little significance , the paralysis develops e 
when the horse is bemg led at a walk Infrequently an attack > 
develop when the horse is m the stable, without exercise Carls o 
believes that a storage of glycogen m the muscles increases the fo 
tion of lactic acid which causes muscular exhaustion, circulatory 
struction and deranged motility 

Morbid Anatomy— The chief changes are found m the iliopso^^ 
and quadneeps groups of muscles On section, these present . 
pale and friable muscle similar m general appearance to that of 
On exposure to air the light-colored areas become somewhat red 
mediately after death the reaction of affected muscles is acid Bis 
logical examination shows a waxy degeneration of the entire muse 
including extensive areas that present a normal macroscopic app^^ 
ance To a less extent there are cloudy swelling and fatty degenerati^ 
Inflammatory changes are almost completely absent In severe attacks 
degenerative changes of the muscles may be general, even involvioS 
the muscles of the heart Roman and Martin,* on the other hand, sta 
that besides the extensive degenerative changes in the contraefil® s'* 
362 
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stance of the muscle, a very definite inflammatory process has been 
found, a myositis.” 

Next to the muscles, the most marked changes are found in the kid- 
neys. The presence of hemoglobin in the kidney may be recognized 
macfoscopically in sufficiently severe cases by the presence of dirty- 
brown spots on the cortex and of streaks in the marrow substance. The 
kidneys may be slightly enlarged. Histologically there are found de- 
posits of hemoglobin and marked fatty degeneration in the epithelial 
cells. In mild attacks there may be no kidney changes. 

Symptoms. — Within one-half hour after leaving the stable, sweat- 
ing begins, the gait becomes stiff, and the animal is reluctant to move. 
Usually the lameness effects one or both hind legs, but occasionally it 
may be confined to a front leg If given complete rest at the onset of 
the attack, the symptoms may disappear within a few hours, and the 
case go on to complete recovery. More often the symptoms continue, 
even with prompt and complete rest Unsuccessful efforts to remain 
standing finally lead to a dog-sitting position, and soon the victim 
goes down, lying flat on the aide. These efforts are accompanied by 
lestlessness and signs of marked abdominal pain. The animal makes 
repeated unsuccessful efforts to rise, and sweating increases until the 
horse is completely bathed in moisture. Localization in the muscles 
of the front leg is less serious; usually the horse is able to remain 
standing. In some cases the attack is both front and rear. 

On palpation the affected muscles, psoas, quadriceps femoris, are 
found to be hard, and there may be an edematous swelling of the af- 
fected region. Such swellings are more frequent m affections of the front 
limbs. The gluteal muscles show increased tension, but the hard, board- 
like consistency of the diseased groups is lacking. There is no psychic 
disturbance. The temperature is about normal, though it may be ele- 
vated late in the course of a severe attack. In severe forms the pulse is 
rapid, irregular, and weak. The respiration is fast at the onset and this 
increase continues throughout the course in severe forms. The mucous 
membranes arc congested, and in severe attacks icteric. 

The appetite may be normal at first if the pain and restlessness arc 
not too marked As complications develop, the appetite is lost. Thirst is 
normal. Peristalsis is diminished, though there may be repeated defeca- 
tion at the onset. 

Urination is somewhat difficult, and the urine may be normal, in- 
treased, or diminished in amount. The color is bright red, reddish 
brown, or very dark brown, almost black; in rare instances the .urine 
may bo normal in a severe attack. The urinary sediment contains 
hemoglobin cylinders, kidney cpithcliuin, and some red cells, though 
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the latter two may be abseat. Recording *0 Carteom*^ 
black color of the urine is causrf by products of dege 

muscle, and not by hemoglobinuria. may be com- 

The course is widely variable. In a few hours recovery y 
plete, or the horse may be dead. The prognosis is BOj> wecoverica 
remains standing, or 13 able to are unable 

usually occur in from two to four days. If the hind 

■ • , the arst few days, the prognosis is ™ 


to support the weight within the Brst tew days, tn P ‘ a^ditis, 
favorable. Death comes from paralysis of the aepa- 

from uremia 


iium mcmia induced by the kidney lesions, or from 
cemia. Chronic muscular atrophy may leave the amma m ^ 
condition. Unless the predisposing causes are repeate , 


tendency to recurrence. . . If 

Treatment.— The first requirement w to provide absol 
possible, keep the animal in a standing position; if t^u w imy 
provide heavy bedding to prevent decubital abrasions. 
blanketa, and bolster up on the sternum with parts of hales 


other similar material. If the animal is very restless, de n » ^ 

parently suffering from pain, pve a narcotic. Prompt e ec jj 

had from chloral hydrate admimstered in solution ® 

tube. If a rectal exanunation reveals distension of the hlaa , . 
urine, catheterisation may pve relief. There has heeri inuc 
over the question of artificial emptying of the bladder, but tn 
doubt concerning the relief obtained by the patient when this 
distended organ is emptied, ft is desirable to turn the anuua a 
once every four hours, but it is seldom possible to obtain the ^ 
assistance. The condition of the bladder should be watched in e 
prevent painful distension. Practically all authorities advise 
ministration of a laxative. For this purpose, mineral oil 2 to 4 d 
12000-4000 cc.) seems preferable to aloin, because of its lack ° 
tative action, and the tendency of an aloin purge to induce 
Whatever the nature of the disease may be, it is associated wi 
tation and weakness and anything that contributes to these two 
ditions should be avoided. For this reason do not administer are ' 
or other drugs which have a sinular acrion. Supply a reasonable 
of hay and grain and water frequently. In severe cases, for which 
is little hope at best, constant attendance is essential. Otherwise 
patient, in an attack of delirium or restlessness, may drag itself * 
siderable distance, destroy all chances of recovery, and become 
lessly cast The continuous application of moist hot applications o 
the affected muscles should assist the circulation'through ^ 

All authors recommend such applications. Often they are applied 
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the gluteal region only, leaving untreated the psoas and rectus femoris 
group where the degenerative changes are most frequently located. 

Numerous remedies have been administered for their alleged bene- 
ficial effect upon the muscular and other changes, but there is little 
evidence that any of them are beneficial. To overcome the effects of acid 
substances which enter the circulation, alkaline preparations have 
been given. For this purpose Bieckerhoff introduced bicarbonate of 
soda. At the present time this is given intravenously; Hertha* recom- 
mends 5 liters of a 2 per cent solution prepared just before use. Since 
Bieckerhoff advanced the theory that in azoturia the blood stream 
receives large amounts of acid substances from the muscles, oxidation 
and alkalization of the tissues have been practiced. It was Bieckerhoff 
who introduced the use of bicarbonate of soda (150-300 grams) com- 
bined with sodium sulfate (300-500 grams) on the first day, followed 
by daily doses of 50-200 gm. bicarbonate of soda. The use of similar 
substances has been stimulated by the conclusions of Hertha,* Carl- 
strom,* and others that the essenUal cause of the disease is an excessive 
increase of lactic acid in muscles overladen with glycogen. Numerous 
medicinal remedies for azorturia have been recommended, and none 
has proved to be of any definite value. A number of reports have ap- 
peared on the favorable effect of calcium gluconate, but its value in 
this disease remains to be established. Cardiotonics and epinephrine 
(adrenalin, ephedrine) have been employed in conjunction with sodium 
bicarbonate. 

A few recoveries following the injection of insulin have been reported 
by Wright* but the numbers are too few to indicate its real worth. 
It has been ^ven in a dosage of 100 to 200 units daily, both subcu- 
taneously and intravenously. Wirth-Diemhoferi quote a report that the 
mortality has been greatly reduced by the use of an analgesic (noval- 
gin) given in the vein and muscle, combined 'mth calcium gluconate 
80 Gm. and boric acid 15 Gm. in a liter of water per vein, and cold 
applications. 
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PARTURIENT PARESIS 
nitlK Feier) 

Dc6nmon.-PMUirii;»l paru,i3 u a parals«i» ami lo-s 
nes 3 leading to coma m dairy co«s Uiat hate leccntlj 
the onset is marked bj tome muscular spasms and increM ^ 
ability ol the peripheral nerves (tetany) There “ “ 
the blood calcium— h> pocakemia, uliich is thought to 
Since the parathyroid glands apparently control calcium 
attempta have been made to as^^ociatc the phenomena ol 
with disturbed function of the c glands There is an increase 

-jugar— hypcrglj cemia i *i,„ hcav5 

Etiology — Bccau'^e of the frequency of milk {e\cr, m 
losses therefrom m high producing dairy cows, it has for 
the subject of intensive stud> Little information concern 
control was obtained until Schmidt,* a practicing \ etennanan ^ 
mg Denmark introduced raaromarj injection of a solution ° ^ 
Slum iodide, m 1897 on the Uicory that the disease was 
tonns formed m an acUvcl> secreting udder, that iodide o ^ 
would reduce the secretions and indirectly the formation o 
Through a relatively large milk catheter, a rubber tidm an^ 

the column 


funnel, he injected 5 grams of iodide of potash in 075 of n 
freshly boiled water He comments that wuth each injection the ^ 
of air in the tube was forced into the udder and since the funne 
often empty this occurred repeatedly In conclusion be wto 
mfusion of iodide of potash m the udder, especially in 
with atmospheric air, and followed by massage, w as m most pa ^ 
followed by a typical course which often led to rapid recovery 
cases treated m this manner by Scbmidt, 46 recovered, 
two were slaughtered He wntes that he was less impressed y 
recovery, than by the unusual rapid recovery of so large a perc 
of very sick patients Finally, a combined report of the treatm^ 

412 cases of milk fever by 65 vetennanans, registered a cure ^ ^ 
cent. It IS not clear from this report however, that the action of ^ 


fully comprehended But to the practicing vetennanan m 


KoldiDg 


Denmark, with his discussion of over 50 pages on milk fever, 
the credit for one of the most important discovenes m veterinary m 
cme Finally, Anderson,* of Skanderborg discovered that inflation 
the udder with air alone was highly successful Thus it was demon 
strated that mechanical distension of the udder effected a prompt euro 
while the cause of the disease remamed a my stery , 

Colaum Deficiency — The generally accepted theory as to the cau- 
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and essential nature of milk fever attributes it to an acute calcium 
deficiency^. This hypothesis was advanced by Dryerre and Greig’ in 
1925. In explanation of this theory Greig* writes, “The colostrum of 
the cow is rich in calcium, and it was considered likely that the onset 
of a profuse lactation might occasion a rapid reduction in the concen- 
tration of the blood calcium. This idea seemed to be supported by our 
further observation that the spastic seizures which often characterize 
the early stages of milk fever were tetanic in character. We believed 
that the mere mechanical withdrawal of calcium from the blood as 
the result of the onset of a profuse secretion of milk could not in itself 
be regarded as the cause of milk fever, because if this were so, every 
heavy milking cow would be subject to the disease. For that reason we 
postulated that some other factor, tiierefore, must act as a predis- 
posing cause, and we suggested that such might be found in parathyroid 
dysfunction.” But no proof of a parathyroid dysfunction in milk fever 
has been presented. 

In support of this theory, the author* demonstrated the following 
facts: 

“There is no difference between the calcium values in parturient cows 
and those in non-parturient cows and bullocks. 

“The onset of milk secretion is accompanied by a transient but ap- 
preciable fall in the blood calcium, which returns to normal after the 
. crisis of initiation of lactation is passed. 

“In milk fever there is invariably a pronounced fall in the blood 
calcium. The degree of severity of the symptoms bears a distinct rela- 
tion to the calcium level in the blood. From a series of observations 
made in one case, before and during the attack, the fall in calcium 
appears to be abrupt; it is coincident with the onset and corresponds 
with the progressive severity of the symptoms. 

“In an examination of 81 cases of diseased conditions in cattle otlier 
than milk fever, none was found to present a hypocalcemia in any way 
comparable with that which maintains in that disease. 

“Inflation of the mammae of normal lactating ewes causes a rise in 
the blood calcium (about 10 per cent). 

“Inflation of the mammae of the cow in cases of milk fever results 
in a pronounced rise in the blood calcium. The rise is at first rapid, and 
the case usually shows definite signs of recovery when a level of about 
6 to 7 mg. of calcium per cent has been reached. 

“Injection of calcium gluconate, exclusive of other treatment, elicits 
specific curative response in milk fever. 

“The subcutaneous injection of calcium gluconate can abort the milk 
fever attack. Evidence U submiUed that the, calcium injection imme- 
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lately after calving and preferably remf-ce^y^ 3-™ ^ 
about 21 hours later would prove “ ‘!"‘'‘^“dentrty of this 

ExpenmenUng with lambing “ curaUv^ efteol of calcium 

disease with milk fever in cows, and the curaU 

gluconate, were established _ _ , ^ , ^ of 10 

In milk fever in cows the blood calcium d p ^ 3 

mg per 100 cc of serum to a minimum of 30 mg per 100 
maximum of 7 76 mg per 100 cc ...rative effect of 

On the basis of this evidence, and the ^ U,ot the 

calcium gluconate, there is general acceptance J^^g„ency 

essential cause of milk fever is an acute blood 4 advances 

In explanaUon of the action of mflaUon of the udder, u & 
the theory ‘ that the curative effect is a calcium 

mammary distension and so preveuta the further m ere l i-gye that 
from the blood to the gland acmi There is also reason 
the calcium, which is heavily concentrated in the gland, 1^^ 
into the blood as the result of the mammary distension 
Greig* states that half a gallon of colostral imlk con 
calcium as exists m the blood at any one time This « gjjcy, 

lack of calcium m the blood m milk fever is not a genui 
but a disturbance of the calcium distribution k* amuch 

The view expressed by Barker,* that “milk fever is seen . jjgjj fay 
more complicated disease than a simple hypocalcemia, is su 
a report on 300 cases comprising milk fever, acetonemia, 8^®'® of 
transit tetany and pregnancy toxemias Thus a hypoca , gj.. 
parturition may be linked up with any one of the following 
magnesaemia, (fa) normal magnesia value, or (c) hypomagn 
He reports that “chmcally one is able to distinguish these _ocal- 

tions by studying the behavior of the animal (o) where a 
caemia is Imked with hypermagnesaemia the patient reels, 
paretic and narcosis supervenes, (fa) where a hypocalcaemia is 
with a normal magnesium the patient ‘paddles’ with the hm c » 
comes recumbent, may or may not get up, finally becomes par 
coma supervenes, (c) where the hypocalcaemia is linked with a 
magnesaemia the patient shows tetany of the fore end, as we , ^ 

hmd limbs, byperaesthesia, and may become recumbent followe 
convulsion *’ He also reports a lowered inorganic phosphorus 1 
majority of cases showing tetany . -ge 

The increasing frequency of milk fever, and of deaths or re . 
folloviing the usual treatment, suggest that the commonly accep 
theoncs of its cause and nature are still incomplete 
The age of onset is at the height of milk production Of “3 
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treated in our ambulatory clinic in three years, only 1, a 4-year-old, 
was less than 5 years of age, and over 90 per cent were between the 
ages of 5 to 9 years; 48 were recorded as either 7 or 8 years old. Ap- 
proximately 25 per cent also suffered from some other puerperal disease, 
chiefly retained placenta. Four died: one on arrival, two of pneumonia, 
and one of torsion of the uterus. In a series of 77 cases of milk fever in 
one large herd, five were recorded at the second parturition; the young- 
est was 3 years and 11 months old and the average for the five was 4 
years and 2 months. The seasonal incidence in this herd, surveyed by 
Henderson,' was 4.07 per cent of susceptible parturitions in the months 
of May to September and 13 35 per cent in the months of October to 
April. Metzger and Morrison® reported the highest seasonal incidence in 
• the months of January to April. In the ambulatory clinic the milk 
fever incidence is highest from September to May, when the number 
of parturitions is highest, and in the same month there may be twice 
as many cases in one year as there are in another. The incidence of 
milk fever according to breed is highest among the Jerseys. In the series 
of 77 cases compiled by Henderson' from a large herd under the care 
of the ambulatory clinic, the percentage according to breed was as 
follows: 


Jersey 

29.2 

Guernsey 

86 

Brown Swiss 

152 

Ayrshire 

60 

Shorthorn 

133 

Holstein 

56 


These observations are similar to those reported by Metzger and 
Morrison.® Certain individuals suffer from milk fever at each parturi- 
tion, and such recurrent attacks are most prevalent among Jerseys. 

Morbid Anatomy. — ^The postmortem examination is negative. Ana- 
tomical changes characteristic of milk fever have not been observed, 
though tlie uterus shows little or no involution. Cows that die after 
intermittent improvement and relapse may show marked degeneration 
of the liver which is yelloW and friable. 

Symptoms. — ^The onset of the attack Is usually within twelve to 
seventy-two hours after birth of the calf. An attack previous to expul- 
sion of the fetus is not rare, and it may occur months later. Because 
of the variety of abnormal conditions in which the milk fever syn- 
drome may develop, and respond to treatment, the diagnosis in attacks 
remote from the time of parturition needs confirmation by a blood test 
for calcium; in tiie few cases observed in our clinic there has been a 
hypocalcemia. At first the cow is depressed and not inclined to move, 
symptoms which represent a beginning loss of consciousness. Occa- 
sionally there is a brief initial period of excitement, muscular twi^hing, 
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hypersensiUveness and convulsive movements 

which soon are replaced by the more L affects 

pressed consciousness In ita most typical form, t e p ^ „„mlipncv. 


the hind limbs Difficulty in standmg is soon f ™“m“to 

often with the head resting on one side, and a grad ^ 



complete coma According to Greig, 
the initial hypersensitiveness 
convulsive movements are ge 


1 mtkny In diseases characterised by 

loss of 


in Qiseaeco 

consciousness, the perio 
depression may be preceded by 


of excitement, so that the e-act ® 
terpretation of this 
drome may be m doubt Wh *J 
it 13 tetany of parathyroid dy 
tion, or an initial excitement lae.^ 
dental to loss of conseiousness, 

not clear ^ , ii,® 

In the maionty of ^ 

dominant symptoms are P®*" yt 

depressed consciousness, 
signs of motor irritation in 
of twitching, clonic spasn^* 
involuntary movements r.g 

most constant and charactemt^^ 
signs IS a tonic spasm of the muscles of the neck, giving i a ^ 
lateral kink Often the cow is found down and unable to rise 
have a dull or staring expression, the pupils are dilated, an o 
conjunctival mucosa is congested There is a complete loss o ap 
and failure to eat may be the first symptom to be observed by ' 
taker The muzzle tends to be dry, and the boms, teats, and ex 

• from y* 


Fif 60 — Typical milk fever atti 
tude Seen in about 20 per cent of 
cases Less frequent than kiak of 
the neck (Courtesy of W J Gib- 
bons ) 


are cool The pulse is from 50 to 85, and the temperature f nueu- 
101® F When milk fever is associated with febrile disease, 


monia or heat stroke, the Icmperature is high Groaning is 
present, while the respirations are frequent, shallow, and la o 


cording to the mtensity of the attack Drooping of the cars is ^ 
present There is an atony of the digestive system which causes 
Sion of the bowel evacuations, and in common with other P^ gjjj 
conditions the anus is relaxed Tympany is frequent in recumben 
\\'hen coma is advanced, and the body in lateral position, the 
of the rumen may regurgitate and be inhaled, causing fatal pne 
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In the case reports by SchmidV frequently mentions distention of 
the bladder with urine, kinking of the neck, and failure to react when 
the pupil of the eye is touched. In milk fever the pupil is dilated, and 
there may be drooling of saliva. 

The blood has been examined chemically by numerous research 
workers in an effort to discover 
some explanation of the cause and 
nature of the disease. In the inter- 
pretation of changes in the blood, 
one needs to consider that prac- 
tically ail abnormal conditions 
found in the blood are secondary. 

Hayden® was the first to demon- 
strate that a condition of hyper- 
glycemia exists in milk fever, while 
Fish'® observed a decrease in the 
phosphates. The work of Greig,^ 
which revealed a decrease in cal- 
cium, has previously been men- 
tioned. 

The course in untreated individ- 
uals is from a few hours to a few 
days, usually ending in death. Under proper care and treatment the 
mortality is not over 3 or 4 per cent, and is usually the result of com- 
plications, such as inhalation pneumonia, or associated diseases, as dys- 
tocia, torsion of the uterus, enteritis, etc. In one case at pasture the cow 
suffered fatal injuries from rolling down a hill. There is always the possi- 
bility that a severe attack may end fatally before treatment is available. 

Diagnosis. — ^Uncomplicated typical attacks of milk fever are easily 
diagnosed. Yet it frequently happens that atypical symptoms, and a 
milk fever syndrome caused by other affections, such as septic mastitis, 
make a positive diagnosis dilBcult at first. Metritis is a frequent com- 
plication. The patient may present typical milk fever symptoms, and 
fail to respond to treatment. Because of the size of the uterus, and the 
possible absence of exudate in the vagina, an immediate diagnosis may 
not be possible. When the disease fails to respond to treatment, or 
responds only temporarily, and the paralysis persists for twenty-four 
hours or more, a careful examination of the uterus should be made. 
When such ainmals are unable to rise, an examination of the uterus 
may be unsatisfactory. To determine the contents of the uterus, one 
may pass a rubber catheter, inject a small amount of solution and 


\ 



Fig. 61.— Lateral kmk of the neck, 
cbar&cterhUc of milk fever. (Courtc^ 
of W. J. Gibbons ) 
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siphon book to determine the presence ot pus. Even 
return flow being clear when the uterus contaM pus. men 
CUTS regardless of the milk fever treatment, it 
metritis. For this reason one cannot make a diagnosis 

except by means of a postmortem examination. orp asso* 

Evidence that many cases of so-called atypical milk fc 
ciated with acetonemia, makes it necessary to consider e 
syndrome of this dUease. Acetonemia may occur m younger 
In general, an examination of the urine or blood will revea a 
increase in the total ketone bodies. There are casM, .j^ngpg, 

laboratory examination may reveal characteristics of both . 

For example, in a cow attacked eight days after fhvoo- 

tion of the blood gave calcium 5.70 (hypocalcemia) ; sugar 34. 

glycemia); and total acetone 11.10 (acetonemia). pnancyi 

When milk-fever-likc symptoms appear near the end of 
. one needs to consider whether it is a case of milk fever or o ® 
metritis in a sealed uterus (it may be both) or mastitis. 
the case responds to milk fever treatment, there may be a pro 
attack of metritis with various degrees of paralysis. _ 

When milk-fever-likc symptoms appear several months afwr P ^ 
turition in association with acute mastitis, or indigesUon, and mssw^ 
promptly after inflation of the udder or the administration 
the diagnosis may not be entirely clear. It may be either milk e 


or acetonemia; usually it is milk fever. _ 

When the onset is especially violent and the cow kicks and 
and froths at the mouth and rolls and lunges about, and has a 
expression, there is a tendency to suspect menjngilis, possibly from 
poisoning. But when such cases respond to inflation of the udde 
administration of calcium the diagnosis of milk fever or 
becomes established. Whenever any acute disease appears at 
of parturition, it should be regarded as a parturient disease until 


is positive proof that it is otherwise. 

The prognosis is good in uncomplicated cases. When the onset 
cedes the act of birth, or occurs within six to eight hours theres » 
prompt treatment is especially desirable; there is a tendency for su 
cases to take a rapidly fatal course, and relapses are not infrequen 
When milk fever is intercurrent with dystocia, prolapse of the u ^ 
or severe metritis, there is a rimilar tendency to fail to respond to 
meat, and to relapse after temporary improvement. We have reco 
of three cases of combined milk fever and prolapse of the uterus, esc 
of which ended fatally. 

Treatment. — Since the discovery that inflation of the udder wi 
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air results in a rapid cure in practically all uncomplicated attacks, the 
air treatment has been in universal use. This treatment immediately 
brought under control one of the most destructive cattle scourges of 
the dairy industry. Probably there is no other example of so prompt a 
transformation from impending deatli by so simple a remedy. 

Following the discovery of calcium deficiency by Dryerre and 
Greig,®'* the administration of calcium was suggested. This, also, has 
proved to be rapidly effective as a cure. In typical uncomplicated cases, 
recovery may occur in as short a time as ten or fifteen minutes after its 
introduction into the blood stream. A dosage of 375 cc. of a 20 per cent 
solution of calcium gluconate,* intravenously, plus 125 cc. subcutane- 
ously, is usually followed by prompt improvement. To avoid the danger 
of heart failure from too rapid administration the intravenous injection 
should be made through a small needle, not over 16-gauge in size, and 
over a period of 15 to 30 minutes. The subcutaneous injections may be 
distributed in several places. When administration is too rapid the pulse 
may drop to 30 and become irregular; when given slowly there is usually 
no change in the frequency of the pulse. In case of slow response or 
recurrence, this dosage may be repeated within three or four hours. 
It is a common practice to give 1000 cc. of a 20 per cent solution at the 
first dose, and to administer as high as 2500 cc. over a period of three 
days. Because of the frequency of acetonemia in association with milk 
fever, veterinarians often give an equal amount of 40 per cent dextrose 
solution mixed with the calcium gluconate solution, and it is believed 
by some that this dilution of the calcium adds to its safety. In the 
presence of acetonemia the chief danger to the patient still is from 
hypocalcemia. In areas where a deficiency of magnesium is suspected, 
as well as in cases that fail to respond to calcium-dextrose treatment, 
a combination of calcium, magnesium, and dextrose may be useful; if 
response is still delayed, inflation of the udder with air is indicated. 
There are various reports that magnesium sulfate, Vi pound orally to 
cows with a tendency to relapse, may be followed by prompt recovery. 
When recovery is slow, or the attack is recurrent, there is a tendency to 
supplement, or even repl?.ce, calcium gluconate injections with some 
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stimulAnl such aa Amfctaaul. In tho treatment of such 
one needs to consider that no remedy except calcium, or ‘™ . 

udder, or a combination of both, has been found ^ onto hypoc*om^_ 
Whenever a supplementary stimulant, such as tlic wi c y either 

mine sulfate (Amfetasul, 3 to 5 cc.) is admmiStered, it 
precede or follow other medicabon by an interval of at least i 
In areas where magnesium deficiency la known to v may 

magnesium sulfate, or oral administrabon of 4 ounces ( 


be beneficial. natient to 

A frequent complication in milk fever is failure of e p 
attempt to nse following recovery. The following method 
cessful: tie a hame strap around each hind ankle, connect wi 
links, carry a rope fonvard from the connecting links, be ^ ® 1 ^^,. 

the stanchion, push the feet under the cow, and sbmulate wi ^ 


tnc torch. of 

In some cases, recovery is slow, and remissions occur, 
the beatment used. When mflabon with air proves 
use of calcium may lead to prompt recovery; and when calcium 
inflation with air may effect a cure In some instances, rccove^ i 
evfen when both treatments are applied. In obstinate casM the ^ 
dextrose (600 cc. of a 40 per cent solution) per vein is 
beneficial. Cushing” has described a case of milk fever in which 
dated the udder six braes over a four-day penod, the cow bemg 
and up five times; following the last inflation she received qq 

Gm. in 500 cc. of water) per vem In the absence of sufficient ^ 

blood analysis to explain recurrent attacks, the most plausible theory 
a recurrence of the hypocalcemia. And this condition is met by 
and more frequent dosage of calcium gluconate solutions, half of w 
may be given subcutaneously because of more prolonged ^ 

So long as symptoms persist, if no more than knuckling of the fe o » 


calcium gluconate should be continued. ,(ivg 

In discussing the beatment of milk fever, Barker* states 
subcutaneous injection of a 25 per cent solubon of magnesium suii 
seems to be the therapeubc find of the last few years. As an 
to the calcium boro-gluconate solution or inflation, and injected a^ 
independent site, it hastens the restoration to normal in the ^ 
hypocalcaemia-byporaagnesaemias, and is often the deciding 
in recovery where the hypomagnesaemia is pronounced. 

200 cc. may be repeated at short intervals with impunity m all 
of hypomagnesaemic tetany wherever occurring in the life history 
the patient. The licking mania type of case carrying acetonemia 
sponds at once to magnesium therapy.” Cases of combined hyp 
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magnesemia and hypocalcemia have been described by Muth and 
Haag'* in Oregon. 

The advantages of udder mflation are simplicity of operation and 
low cost. A disadvantage is the possibility of infection of the udder, 
causing mastitis. The prevalence of the disease is at an age when mas- 
titis also is most prevalent. If mastitis already exits, it cannot be 
detected because of the distended condition of the udder. Thus an infla- 
tion performed with the greatest precaution against infection may be 
followed by an inflammation. It is also possible that inflation may 
introduce infection from which chronic inflammation develops at a 
somewhat later period. This source of infection has been suspected in 
cows with a history of milk fever. 

Equipment for the treatment of milk fever must be constantly in 
readiness, for there is usually not sufficient time for proper disinfection 
of utensils after the case is on hand. The teat catheter should be boiled 
and wrapped in sterile material with whatever mflation apparatus may 
be used. First, wash the udder and teals thoroughly with warm soap 
and water, followed with a warm disinfectant solution. This cannot be 
done properly unless the cow is in a clean roomy place, supplied with 
clean bedding, and the udder resting on clean cloth, as a folded sheet 
or towel. Inject each quarter until it is fully distended, and tie a piece 
of bandage around each teat to retain the air. The bandages should be 
removed after three or four hours to prevent pressure necrosis. If the 
cow fails to respond, a second distension may be made after six to eight 
hours. There is little danger of over-inflation, but after the ligatures 
are removed there may be a relapse from escape of air. For an inflation 
apparatus I prefer a rubber bulb with a metal cylinder filled with 
cotton. This equipment is compact; it can be wrapped in a sterile towel 
and constantly carried as a part of the regular equipment. 

In the general care of milk fever patients, the cow should be kept 
on the sternum by means of sacks filled with straw and packed along 
the side. Lying flat on the side may result in regurgitation of the con- 
tents of the rumen and fatal pneumonia. Avoid drenching. In the days 
before tlie inflation treatment, many cows were lost through drenches 
that went to the lungs because of paralysis of the throat. 

As a prophylactic, Greig and Drycrrc*** recommend an injection of 
calcium gluconate immediately after calving. Delay in milking, and 
incomplete milking, have been practiced for the prevention of milk 
fever. This precaution b apparently successful in r^ucing the number 
of attacks. The effect is to maintain pressure within the udder, similar 
to Uiat induced by inflation. Because of the possibility that it may cause 
masUtU, or aggravate one already present, it is not recommended. 
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MILK FEVER IN THE GOAT, EWE, AND SWINE ^ ^ 

Small ruminants and ewinc are subject to attacks of milk jg 

the disease in tins country is relatively rare In lus work on ca 
the blood Greig examined five ewes afTccted wiUi ‘ Lambing 
and found a marked decrease m the calcium He reports that 
animals respond with amazing rapidity to air inflation, l^ggt 

one case a subcutaneous injection of calcium gluconate broug 
rapid recovery The symptoms m goats arc identical with thos 
served in the cow the onset may precede expulsion of the fc i 
prompt recovery follow s udder inflation .^jg 

In sheep the disease is also known as ‘Milk Disease” j 

to the description by dc Brum (Holland) milk fever ( milk 
m sheep may occur just before or shortly after lambing but more 
the onset is six weeks later, one or two days after the lamb is 
In smne the onset is shortly after parturition, as m the coW 
symptoms are mappetence diminished milk secretion and long re 
bent periods Fever is usually absent, though m hot weather the 
perature may be high Recovery follows injection of calcium ^ 

(100 to 150 cc ) into the muscles or the peritoneal cavity Hand fee 
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pigs with the following: 1 pint milk; % cup cream, unless Jersey milk 
is used; 1 tablcspoonful brown sugar; and V 2 cup limewater. Warm to 
body heat and give each pig 2 tablespoonfuls every 4 hours; or put the 
milk in a shallow pan and the pigs will soon drink it. 

Reference 

1. Durrell, W. B , Hypocalcemia in sows, Canadian J. Comp. Med , 1942, 6, 305 
KETOSIS IN COWS 

(Acetonemia; Acetonuria; Ketonuria; Hypoglycemia) 
Definition. — ^Ketosis is a disturbance of carbohydrate metabolism 
leading to an intoxication from an excess of ketone bodies m the blood. 
It may be caused by underfeeding or overfeeding (primary) ; it is com- 
monly secondary to parturition, less frequently to other conditions. It is 
identified clinically by depression, loss in condition, anorexia, incoordi- 
nation of movements, lethargy, and less often excitement. Blood and 
urine examinations reveal an excess of ketones (ketonemia, ketonuria), 
and the blood shows a marked decrease in glucose (hypoglycemia). 

In 1849 Landed wrote a description of a peculiar disease in a cow 
which probably was a case of what is now termed the nervous form 
of ketosis. The patient was a 6-year-old Swiss cow first seen Septem- 
ber 2, eight days after normal calving. She had broken loose, stood with 
her head against the wall, was slobbering, and grinding her teeth. When 
seen by Landel she was greatly excited and the eyes were staring. There 
soon developed genuine catalepsy with loss of consciouness and sensa- 
tion; from this she recovered under treatment by bleeding, producing 
blisters, and placing cool packs. But the symptoms returned. Standing 
with her head pressed against the manger there were marked slobbering, 
grinding of the teeth, protruded tongue, and finally complete catalepsy. 
These attacks alternated with improvement until she at last made a 
complete recovery. This condition he termed mania puerperalts in con- 
trast to febria puerperalis. Fleming's Obstetrics* contains an excellent 
description of the symptoms of maiua puerperalis which is marked by 
“great agitation, sometimes fury.” For treatment chloral hydrate was 
recommended and, chloral hydrate is still highly regarded by veterinar- 
ians of wide experience. 

Ketosis has been cliiefly reported from Holland, Denmark, Sweden^ 
and England. Either it is less frequent in other countries, or it has been 
unrecognized. It has been reported from Texas by Hayes,* and from 
Mississippi by Alston.* The latter reports “palsy after calving” to be Uie 
most common disease of recently freshened cows in his practice. In 
Germany it was described in 1908 by Janssen.® In 1928 Hupka* described 
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cases m the vicmity of Hanover, and expressed the ‘^at the dis- 
ease is frequent m Germany, though it has rarely ““ the work of 

When the first edition of this book was written in as 

Sampson and Hayden' had shown that some of the cas 
atypical milk fever m our ambulatory clinic were suitable 

the development by Hayden of a test for acetone m 
for use in the stable, it was soon recognized that ketosis is 
alent, both as a primary clinical condition and in association _ 

diseases, and that an excessive amount of acetone in gar 

nuna, is not infrequent in cows that are apparently norma , |jje 

endmg July 1 1940, 75 cases of ketosis m cows were treaten ^ 

ambulatory clinic of the New York Stale Veterinary Co 
the year ending July 1,1950, there were 284 cases with 5 dcatns “ . 

herds ketosis is a serious problem, while in others, kept under apP 


mdentical conditions, it is infrequent rthsicure 

Etiology — la explanation of the variable and somewha 
etiology of ketosis, the classification by Hofiund* as primary ace 
due to underfeeding or overfeeding, and secondary acetonemia 
occurs especially just preceding calving or when a cow ceases 
because of some disease, is useful .. 

The chief form follows overfeeding at calving time when usual y 
18 a change from a cellulose^nch dry ration to an added amount o 
protein milk ration A cow that produces 30 quarts of milk x ^ 

3 pounds of sugar, and the mam part of the sugar must be produc ^ 
the rumen through cellulose fermentation When this fermenta 
retarded by an abrupt increase ro the high protein feed a part o ^ 
sugar requirements are obtained from fat, this results m an 
flow of fat to the liver where it is changed into sugar and releases ace 
bodies which appear m the blood Under high feeding acetonemia m 
be provoked by addition of molasses to the diet. Underfeeding ac 
nemia, on the other hand, may be prevented or cured by feeding 
lasses This type occurs in cattle on poor pastures or insufficient mug* 


age or poor roughage, m areas where farming is backward 

At the time of partuntion, the cow is not only exposed to the strain 
high milk production and change m diet, but also to a variety of secon 


ary factors, such as retained placenta, metntis, and mastitis . 

The fate of glucose m the metabohe system and its relationship to 
utilization of the ketone bodies baa received a great deal of attention 
recent years It has been known for a long time that glucose pla>* ^ 
important oxidative function in providing energy for work. Recent wor ^ 
summarized by Peters,* mdicates that glucose has an important opera- 
tive function m metabolism which is to provide an intermediate com 
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pound required for the proper function of the metabolic stepaby which 
acetate and ketone bodies from fat are metabolized to carbon dioxide 
and water, and the energy released for work such as milk production. 
In the absence of adequate amounts of glucose arriving at the tissues, 
as is the case in acetonemia, acetate derived from fat is inefficiently 
oxidized and accumulates in the system as ketone bodies. The animal, 
apparently in an attempt to combat this deficiency, uses amino acids 
from tissue protein to provide the essential intermediate compound, but 
the overall process is less efficient than where glucose is available so 
that the blood ketone level remains high, and rapid emaciation from 
the metabolism of body protein results. 

Acetonemia affects cows of all ages; m our series the ages appearing 
most often are two, five, and seven, but each age from two to ten has 
been represented. It occurs in each month of the year, and m both 
stabled and pastured animals. In a senes of 226 cases of acetonemia 
treated in the ambulatory clinic- of the New York State Veterinary 
College over a three-year period from July 1943 to June 1946, the 
monthly distribution was as follows: June, 4; July, 5; August, 9; 
September, 10; October, 14; November, 19; December, 28; January, 
26; February, 19; March, 34; April, 33; May, 25. Many of these were 
in association with other affections, but the majority were uncom- 
plicated and all were diagnosed and treated for acetonemia. 

HendershoV” in the Hawaiian Islands, reports its presence in grade 
Herefords of good quality and of all ages and sexes under range 
conditions on a diet of Kiawe bean. Samson”, on the other hand, writes 
that so far as he is aware no one has presented evidence showmg that 
significant ketonemia occurs in steem, bulls, wethers and rams irre- 
spective of tile disease with which they may be affected. 

In routine examinations of entire herds of high-producing well- 
fed cows, ketones are found in the blood and urine of many apparently 
normal axumals. This Indication of low carbohydrate is explained 
by Shaw^^ and others as a depletion of the liver glycogen reserve due 
to an increase in utilization of glucose by the udder at parturition. 
Shaw concludes that ''the development of ketosis is due to faulty 
carbohydrate metabolism at a time when the demands for carbo- 
hydrate are greatest and in which the inability to maintain a normal 
level of glycogen plays a major role.” Shaw observed that the liver 
glycogen was low prior to parturition and the onset of ketosis; that 
the mammary gland continues to remove a normal quantity of glucose 
from the blood, even in marked hypoglycemia; that regardless of 
normal food intake the milk production is adversely affected; that 
corbohjdrate deficiency is not the cause, since hypoglycemia is not 
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prcvciUtl,by liberal feeding of molasses prior 

tlut hver damage maj account for the failure of many c 

rc'^pond readil> to glucose Uicrapy There 13 no 

capacity of tlie vanoua body ti&suea to utiliie glucose In o i 

co^sa ind Uio-e approaching ketoais, Uie blood glucooc ^ 

before parturition, and evei on an ade<iuatc diet it may rcmai 

forfiveorsixwccka . , 

The frequency of persistent actloucmia in many highly _ 

producing herds la presumably due to dcringed carbohydrate me 
hsm, while m ordinary herds where the disease is less frequen 
deficiency may be due to a poor ration An inherited tendency is s 
pected by a few whose observations have included three or more gco 
ations m purebred herds . j 

Morbid Anatomy — ^Thc mortality is low, and cows Uiat have 
of uncomplicated ketosis reveal extreme fatly infiltration of the i'^^ 
and kidneys, a condition bko that of pregnancy disease m ewes ^ 
subject IS usually a high-producing cow with a history of ketosis 
previous lactations 

Symptoms — Ketosis may be divided into two chief clinical 
parturient and nonpartunent In a senes of 100 coses 60 per ce 
were partunent and approximately one-half of the nonpart^ 
occurred withm thirty days after parturition At least three 
types, which may overlap somewhat, are recognized* the milk-f®' 
or paresis syndrome, the digestive syndrome, and the nervous fo 
manifested by excitation, dcluium, motor irritation and parcathcsis 
The first two include the great majority The parturient group 
chiefly within two days of parturition and usually follows it» 
two-thirds are associated with the milk-fever syndrome and one th 
with various affections of the uterus, occasionally the digestive or 
nervous type is partunent In the nonpartunent group about two 
thirds present the digestive syndrome, while the other third is abou 
equally distributed between Uie nervous type and tliose m which 
increased acetone in the unne is symiptomatic of other diseases, such 
as pneumonia and traumatic gastritis In the nonpartunent group the 
milk-fever syndrome is mfrequent 

The digestive type of acetonemia occurs m well-fed heavy milkers 
m from ten days to six or more weeks after parturition There is ^ 
sudden or gradual loss of appetite, a rapid decrease in condition, nn 
usually a marked decrease m the milk flow While the onset is usually 
sudden, there may be a history of unthnftmess or a gradual loss id 
condition or milk production over a period of from one to four weel^ 
It IS possible that most cases develop slowly and become cimically 




Fig 62 —Acetonemia m two year old beifer, digestive type. 
(Photograph by courtesy of Dr. Jesse Sampson ) 


A cow may be found down, unable tO'rise, and after a time regain her 
feet without help. In these cases of paresis there may be no apparent 
disturbance of the consciousness. A moderate degree of excitement and 
muscular twitching is occasionally present. 

The course is from one to three or four days under appropriate treat- 
ment. Mild cases recover promptly. Emaciation and diminished milk 
flow may persist for several wecl^ Recurrent attacks arc not infre- 
quent. Recovery is the rule, but a few fail to respond to treatment and 
become worthless because of cmaciqUon and complete cessation of the 
milk flow. Occasionally a cow continues to milk heavily, even when 
emaciated from a prolonged attack. 

The digesUve type may be confused with traumatic gastritis, trau- 
matic pericarditis, enteritis, or indigestion- Because of variations in 
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the course some auUiors have mentioned acute, subacute, and chronic 

In the nervous type there is a marked decrease m Uic i. 

dition, and milk flow combined with nervous symptoms ® ^ 

IS more severe than in the preceding form Complete cessation o npP 
tite and milk sccrcUon is frequent. In a typical case exci 

marked , there are reckless undirected, delirious movements, w ® 

expression is wild and the eyes bulge Various forms of motor irri 
are present such as sucking the tongue, rolling of the ejes, c 
movements spasms of the muscles of tlic neck or back which cause 
s shaped lateral curvature, convulsions \salkmg m circles, 
with the feet pressing forward m the stanchion, and champing o 
ja^s Paresis is often present, this is manifested by staggenng, 
against the wall, legs straddled or crossed, drooling of saliva, an i 
ability to nse Paresthesia may be revealed by hekmg of the skin 
the point of drawing blood, or the animal may lick the wall 
tivencsa may cause the patient to bellow with pain when 
stroked or when the catheter is passed Pinching the skm of the w 
into folds may cause the animal to go down One or more of th 
nervous symptoms may be associated with either the digestive or 
fever type and the nervous type may occur in a mild form 
tiation between the types is based on the nature of the predomm 
syndrome While the extreme nervous type has been described chie y 
as a parturient affection, receiving the name manta puerpeTults^ 
have seen it more often as a nonparturient disease In the past 
cases have been confused with meningitis, cerebral hyperemia, an 
infectious meningoencephahtis in ruminants In this type of 
glycemia the blood glucose usually is lowered more than 60 per cen 
In the mtlk /ever type the symptoms of ketosis are in 
spects identical with those of milk fever, and it is probable that bo 
conditions exist together m the same patient Ketosis is suspcc 
when nervous symptoms, other than paralysis are present. These a*'® 
manifested by delirium wild expression of the eyes, constant muscu ar 
twitching plunging about when down and unable to rise, and byp®r 
sensitiveness Failure to recover from paralysis after receiving 
fever treatment, and recurrent attacks suggest acetonemia I® 
experience the milk fever type has not been observed m animal® un 
four years old while, of our total number of cases of acetonemia W 
per cent have been in animals below this age 
The parturient milk fever type of ketosis has been confused wi 
septic metntia When a case of milk fever did not respond to treat- 
ment and the cow was found to be affected with metritis, the paralysi* 
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has been attributed to septic intoxication or infection; it is probable 
that some of these have been cases of acetonemia. 

The symptoms shown in the digestive and nervous types are charac- 
teristic of ketosis; the symptoms in the milk-fever type cannot be 
differentiated from those of milk fever. Usually there are no distinctive 
symptoms of ketosis when it is associated with pneumonia, trau- 
matic gastritis and other diseases; it is recognized only by an examina- 
tion of the urine. The extent of the presence of acetone in the urine in 
such affections as pneumonia, traumatic pericarditis and gastritis, and 
other diseases has not yet been determined. It is fairly clear, however, 
that in certain cases of metritis and pneumonia, improvement follows 


Interval between 
pertnrilion end 
onset ol dieesse 

Blood 

CAleium 

me per 

100 cc 

Blood 
*ue*r 
me. per 

100 cc. 

Blood 
acetone 
me. per 

100 cc. 

Urine 
acetone 
me per 

100 cc. 

No. 1. 6 days 

95 


43 96 


No, 2, 3 weeks 

76 

4237 

4165 


No. 3, 5 weeks 

9.3 

31.45 

6335 

1209 67 

No. 4, 3 days 

5.7 

3484 

1110 


No. 5, 3 weeks 

822 

852i 

3030 

26735 

No. 6, 24 hours 

645 

7042 

12 47 

3333 

No. 7, 7 days 

10.75 

5848 

1.75 

2837 

No. 8, 

400 

2233 

532 

24.47 

No. 9, 

2.85 

75 76 

6 06 

49 65 

^ No. 10, 24 hours 

3.80 

5536 

1000 

51 70 

No. 11, 13 days 

522 

.71.43 

4.43 

448 


Normal: blood calcium, 9'11; blood sugar, 40-00; blood total acetone, 2-6; urine 
total acetone, 3-15 (mg. per 100 cc.). Total acetone bodies are expressed os acetone. 


the use of dextrose or other drugs which cause the acetone to disappear 
from the urine. For discussion on differential diagnosis, see milk fever. 

The urine shows a marked increase of ketone bodies (acetones), 
amounting to as high as 1250 mg. per 100 cc., as compared with a 
normal average of 7 (Sampson-Hayden). When these bodies roach 
15-20 mg. per 100 cc. of urine, one may conclude, according to Sampson 
and Hayden, that the condition is bordering on acetonuria. There is a 
similar increase in the blood, where the normal acetone bodies average 
approximately 3 mg. per 100 cc. of whole blood. When these total 
acetone bodies reach 10 or more mg. per 100 cc. of whole blood, one 
may conclude, according to Sampson and Hayden, that the condition 
is that of ketoab. The milk may be off flavor and react to the Ross 
test for acetone. 

Analyses furnished by Sampson, Gonzaga, and Hayden' of the De- 
partment of Physiology on material from atypical cases of milk fever 
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suggest that blood changes charactostic of 
tonemia may appear together m the same patient T 
m the table on page 383, based on 11 cases acetone 

Numbers 1, 2, 3, 4 5, 6 and 10 show an increase m the tot 
bodies in the blood In addition, No 5 sho^s hypocalcemia ana JT ^ 
glycemia, which are characteristic of milk fever Frequen udder 

the results of treatment with calcium gluconate, inflation oi 
with air, and dextrose are possibly accounted for by vana o 
turbance of metabolism 

Test /or Acetone Bodies 

Examination of the urine according to the following method, 
vcloped by Dr Hayden, will indicate the presence of 
reagents consist of (1) a mixture of one part of finely powdere s 
nitropru^'side with one hundred parts pure ammonium su a 
(2) a small supply of sodium, hydroxide flakes . 

One gram of the nitroprusside sulfate mixture is dissolved ^ 
of the suspected urine, or milk, then a small flake (about one 
inch square) of the sodium hydroxide is added A purple 
color indicates a positive test Urine may be obtained either by ca j 
izmg, or by slightly stroking the ends of the hair over the pe 
region The entire procedure requires not more than five 
The color will grow more intense m the course of two or 
utes The permanganate color is pronounced e\ en m a moderate 
tonemia but becomes more marked m severe attacks A ketone ^ ^ 
may be positive in any hi^ producing cow if she goes off feed 
not able to consume and digest enough food for her energy 
ments, but high ketone values do not cause nervous reactions u 
the sugar is low A positive reaction may be considered as an m i 
tion of utilization of fairly large amounts of fat and a deficiency 
carbohydrate available for metabolism A positive Ross test ^ „ 

one to four plus according to the density of the purple color Bocp 
writes that ‘ the usefulness of the nitroprusside or Ross test for s*- ^ 
tonemia may be greatly extended m cases where a positive tes ^ 
obtained if it is repeated with a 1 10 dilution of the unne 
with a severe ketosis usually show a three or four plus reaction 
a 1 10 dilution " Because of the high percentage of apparently no 
cows found with ketones m the unne m herds under routine g 

tion, doubt has been expressed concemmg its value in diagnosis 
needs to consider, however, that m the absence of an ^ssocia^ 
s>Tidrome the clinician does not encounter ketosis, and that the tes 
IS only a part of the evidence contnbuting to the diagnosis 
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Treatment. — ^Prompt benefit results from the administration of dex- 
trose.* Give 500 to 1000 cc. of a 40 per cent solution daily in the vein. 
One to five doses are required for complete recovery. One may also 
use a 20 per cent calcium gluconate solution. Give 250 cc, intravenously 
and 250 cc. subcutaneously each day. It may be necessary to repeat 
from one to four times. 

Chloral hydrate, 30 grams once or twice daily is highly effective, 
especially in the nervous type; this may be given in a capsule, or, 
preferably, dissolved in one pint each of molasses and hot water. 
Chronic cases recover under the administration of 30 grams of chloral 
hydrate followed by 15 grams daily for six days. 

Following the observation that propionic acid caused a marked ele- 
vation of blood sugar, Schultz** treated nineteen cows with ketosis by 
oral administration of sodium propionate at levels of ^ to ^ pound 
daily. All of the cows showed mcrcases in milk production and im- 
provement of appetite. At the end of ten days or less of treatment 
blood sugar values were normal in all cows. It is a frequent practice 
to administer a pint of 40 per cent solution of dextrose per vein, com- 
bined willi V 2 pound sodium propionate (Mycoban) daily for four days, 
either in the feed or by drench since it is very soluble in water. 

On the theory that ketosis in dairy cows is due to an adrenal in- 
sufficiency involving the adrenal cortex and the anterior lobe of the 
pituitary gland, cortisone and ACTH have recently been used.'®'*" The 
corresponding case reports are for the most part lacking for each in- 
dividual, or show that other remedies were employed when response 
was unsatisfactory, or include too few cases for a disorder from which 
most individuals recover, or fail to mention complicating diseases. It 
is probable that these products will be included in Uie list of remedies 
of proven value in the treatment of ketosis. 
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bottles and add 4 drops of phenol to each bottle. 



3S6 dbordem of metabolism 

5 Janssen Chiomachc Magendamkatnnh der Kuhe nach dcm Abkalbcn, Berlin 

6 H"“S!’e'rL'.e® der It.nd« DenUeh Uer Wehnschr, .»8, 36 

, A C.and Harden C ^ .The k^on-^lbe blond and 

unne of the cow in health and disease. Cornell Vet., 1933 ^ 

8 Hoflnnd S and Hedstrom. H . Disturbances in rumen dig^Uon M a p ^ 

posing factor to the appearance of acetonemia, Academy 

9 Peters, J P Interrelationdups of foodstuffs Annals of the New 

of Science, 1952 56, 127 , , . t a v ar A 1946 108, 74 

10 HenderBhot,J M Ketosis m the Hawaiian Islands JA ^ 

11 Shaw, J C, Studies on ketosis m dairy cattle V The development 

J Dairy Sci , 1013 26, 1079 ^ ,047 

12 Sampson, Jesse Ketoais m Domestic Animals Bull 524, Univ of 

13 Roepke M H Acetonemia in cattle JA VMA, 1M2, 100, 4U 

14 Schults L H , Treatment of ketosis m dairy cattle, ComeU Vet , • 

15 Shaw, J C, HaUiolos B C and Chung, A C Studies ^ 

cattle XY response to treatment with cortisone and ACTH, Scien , 

114, 574 ^ earti 

16 Dye, 8 A Roberts, S J., Blampied, N , and Fincher, M ijg. 

sone in the treatment of kelosu m dairy cows, Cornell Vet., 1953, » 

TRANSPORT TETANY 
(Raxlroad Dueate, BaUroad Sxeknus, Steggen) 

Transport tetany is chiefly an affection of cows which presents 
toms similar to those of milk fever The attack occurs during 
tation or withm twenty-four hours after amval at destination. ^ 
ceplible individuals are pastured cows advanced m pregnancy no 
good condition, it is less frequent m mdividuals that have rec ^ 
calved Thus it is a summer disease occurring chiefly from 
September It has been reported m pomes followmg a railway trip, 
according to Greig there is a disease in ewes apparently identical wi 
transport tetany m the cow 

Etiology — ^The disease is mduced by transportation m hot cars 
trucks without food or water Especially predisposmg are advanc 
pregnancy and an unmterrupted transportation period of twenty- 0 


hours or more In a senes of 62 cases observed by Denker,' it was 


cot 
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seen m cows less than seven months pregnant, 18 developed in 
or withm five to six hours thereafter The attack is usually wiwoo 
twelve hours after unloadmg, but it may not occur until after 
eight hours As m milk fever, it attacks cows 6 or more years old an 
m excellent condition The cause is unknown, but it is regarded as ao 
acute hypocalcemia 

Morbid Anatomy,— There are no definite autopsy changes 
slaughtered cows Denker not«l a brownish red to a dark-brown color 
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of the muscles, and a dark arterial blood which was especially marked 
in the coronary arteries. 

Symptoms. — ^The early symptoms are anxious expression, restless- 
ness, partial paralysis of the hind parts, and a stiffness of the tarsal 
joints. There may be clonic spasms, grinding of the teeth, and frothing 
around the lips. The nostrils are dilated and there is a marked increase 
in the rate of breathing. The cow staggers when attempting to walk, 
and ffnally she goes down and is unable to rise. The mucous mem- 
branes are congested and the pulse 100 to 120; fever is not the rule. 
There is a marked thirst but no appetite for food. Contractions of the 
rumen, and bowel evacuations are suspended ; usually there is a reten- 
tion of the urine. The rectum and bladder seem to be paralyzed. At first 
the consciousness is normal, but sopor rapidly develops and the cow 
may lie with the head around to one side, as in milk fever. The breath 
may have a distinct odor of acetone, being sweetish and similar to that 
of chloroform. 

There may be marked improvement in four or five hours, or the 
condition may persist unchanged for three days, when slaughter is 
indicated. The prognosis is relatively favorable in cows that have 
calved, or that expel the fetus during an attack. Under other condi- 
tions it is doubtful or unfavorable. In general the prognosis is not good. 

Treatment. — ^The introduction of calcium gluconate and other cal- 
cium preparations, as used in milk fever, has greatly reduced the mor- 
tality. Chloral hydrate 1 ounce (30 Gm.) may be useful in the stage 
of excitation. 

Prophylaxis . — One or two days before transportation the ftnimalg 
should be removed from the pasture to a stable and given dry food. 
They should be loaded carefully and furnished hay in transit. Denker 
observed that the attacks were lees frequent when cows were placed 
and kept in an open field immediately after unloading from the train, 

RETEseMCS 
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GRASS TETANY 

(Lactatim Tetany; Hypomagnesemia; Grass Staggers) 
Definition.— Grass Utany is a highiy fatal disease of cows and 
sheep occurring in cows principally in the spring during the first two 
weeks alter animals are turned to lush pasture. It is characteriicd by 
tetany followed by convulsions and loss of consciousness. The blood 
serum is low in both calcium and magnesium. The mortality is high 
and death may result within an hour. 
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Etiology— Grass tetany was first described by Sjollema' “ 
as a disease in cows that after recent calving were turnen 
pasture m the early weeks of the spnng An examination ol tlie 
serum revealed that it was low m calcium and especially low in 6 
nesium The following reported values for blood from "0™“ ’ 

those with milk fever, and with grass tetany were pu is le 
Sjollema and Seekles* 


Milk 
fev er 
i3o 
219 
216 


Grass 

tetany 


0455 

453 


Xonnal 

Total calcium 
Total magnesium 
Total phosphorus 

Whetlier the low magnesium value was the cause of grass tetany, 
authors considered doubtful, as m tetany due to parathyroid 
tion m man, the magnesium content is normal, as is also 
parathyroidectomized dogs Perhaps the relation between tlie Ca a 
Mg 18 important 

i£L=s 5-6 

The relation of Ca/Mg m the normal animals is ^ 

135 

The relation of Ca/Mg in milk fever animals is 


L-s 3f0 


The relation of Ca/Mg in grass tetany animals is 


-alii 


The success of magnesium sulfate m the treatment of tetany is 
agreement with these figures It would appear then, that the dime 
picture of milk fever and grass tetany depends upon the relation 
tween Ca and Mg and not on the value of these substances ta 
singly They* consider that grass tetany is caused by a poison w ic 
is formed in the intestines , 

In Scotland grass tetany was bnefly desenbed in 1931, by 
as lactation tetany m pregnant and non pregnant lactatmg j 

old pasture grazings in the winter and early spnng months, the ancc 
cows had been lying out or housed by night in cattle courts The onse 
was sudden with intense tetany, retraction of the head, spasmo i 
twitching of the facial and other superficial muscles, with death m 
paroxysm in the course of a few hours Because of the number fo'i^ 
dead on arrival, antlirax was suspected In less severe cases the symp 
toms were similar to those of milk fever In one sample of blood t ® 
calcium was very low, and two cases treated with calcium gluconate 
recovered 

As reported m England by Allcroft and Green,* the disease 
^observed mostly in the spnng months, but also m autumn rather than 
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spring, and in mid-winter amongst animals grazed all the year 'round, 
under climatic conditions which precluded “flush of grass’* as a factor. 
In grass tetany there was a fall in both the Ca and Mg and in affected 
herds a fall in the serum Mg was present m a part of the apparently 
normal cows. “There was a regular seasonal variation in serum mag- 
nesium, with a maximum in summer to a minimum in winter and ris- 
ing again through spring to a maximum again the following summer, 
without any clinical symptoms whatever. . . . The incidence of the 
hypomagnesemic clinical condition, associated either with normal cal- 
cium or with pronounced hypocalcemia in the ‘mixed disorder,’ varies 
widely from year to year. Thus, February 1932, was a bad season in 
Herefordshire leading to the loss of some 500 cows and to the addition 
of the terra ‘Hereford Disease* to the popular synonyms for the dis- 
order." 

In the United States it has been described by Udall* in Kentucky 
in a herd of 200 beef breeding cows on pasture during the winter months 
from December to April. They were in excellent condition because of 
supplementary feeding. Fifteen were affected and the mortality was 
about 50 per cent. As in milk fever, the clmical symptoms were usually 
associated with parturition, but a few appeared at any time during the 
lactation cycle. The disease was characterized by violent tetany fol- 
lowed by convulsions. The blood serum of the sick was low in both 
calcium and magnesium (“mixed hypocalcemia-hypomagnesemia"— 
Barker*). In the healthy cows the blood serum was low in magnesium 
and normal in calcium. 

In the Great Central Plains, from the Mississippi to the Rocky 
Mountains, and especially in the South Plains, from late September to 
March thousands of cattle are shipped in to graze on wheat and the 
estimated losses from grass tetany (“wheat poisoning”) in these areas 
are reported by Redmond^ to exceed those from all other diseases com- 
bined. On wheat pastures grass tetany seldom develops sooner than 
after 30 days, and usually it is 60-90 days or longer. The most suscepti- 
ble are either pregnant or in early lactation; open heifers and steers 
are seldom attacked before 120 days. Predisposing factors are debility 
and poor condition, as in cattle shipped from drouth areas, severe 
weather, involuntary exercise and excitement in changing pastures 
and in transportation in cars or trucks. Depending on the distance 
losses of 20 to 40 per cent in transit are not uncommon. It may also 
occur in cattle on oats, barley, rye, winter peas, and Bermuda grass. 

Blood samples examined from many cattle that were shipped into 
the stockyard at Amarillo, Texas, and that came down witli wheat 
poisoning gave the following results: 
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Mg pei 100 cc 
Sugar 
Calcium 
Magnesium 


Normal 

50-120 

0-12 

3-3 


Sick 

40 

35-7 

Jess thaa 1 


“After cattle are placed on wheat tlic blood sugar progressive } 
drops from a normal of 80 120 mg per 100 cc of blood until 
off withm 30 to 60 days at about 50 mg per 100 cc of blood 
toms of hypoglycemia develop if the blood sugar drops lower 
40 mg ' 

Such analyses suggested that the cause might be due to a deficiency 
of these elements (Ca and Mg), but the wheat plant contains mo 
than enough of both elements to fumieh the required amount, an^ 
additional amounts m the form of mineral mixtures failed to 
the disease or affect the blood levels of calcium and magnesium 
expressed m the report by SjoUema,* it was thought that the distiirb^^ 
m mineral metabolism vsas due to a magneamm-calcium ratio of * 
m place of the normal I 3^ There is some inhibitory influence upoo 
the normal calcium and magnesium blood level, since adequate , 
of both are taken m by the animal In the Texas report^ it is suggests 
that an excessive intake of potassium (300 grams of potassium Di«a 
per day m a grown cow on v?beat) may be responsible for 
turbed metabolism, and symptoms of grass tetany were produced by 
intravenous injections of large amounts of potassium chloride 
Redmond^ (Texas) concludes that “the nervous excitability undoubte^ 
ly 18 due to the low magnesium level, it is our belief that continu 
excessive potassium intake m some way disturbs the normal mineral 
metabolism, thereby bnngmg on the conditioir known as wheat poison 
ing ” 


And Newsom* writes that, “As a consequence of all these observa 
tions tetany is associated with decreased calcium and magnesium m 
the blood serum but there is no assurance that it is due to this de 
ciency Thousands of cases have occurred in cattle and sheep on the 
wheat farms but as yet there is little accurate information on the 
cause ” 

Symptoms.— -The symptoms of grass tetany are similar to those of 
milk fever combined with the nervous form of acetonemia Of fbe 
three groups of nervous symptoms deranged consciousness, motor 
imtaUon, and paralysis, the most striking m this affecUon are paresis 
and motor imtatiou. The symptoms vary widely according to the 
intensity of the attack. In a mild form one observes dullness, umP* 
petence, and staggering or paresis Withm twenty-four hours distmctive 
symptoms appear m the form of tnemus, grmdmg the teeth, twitcbmg 



GRASS tetany • 


S91 


of the muscles, anxious or wild expression, nystagmus, erect ears, tetanic 
contraction of the muscles of the tail and tetany of the hind limbs 
(tetanoid paresis), and frequent urination. The temperature is normal. 
From an early attack there may be inability to rise because of paraly- 
sis. Any disturbance may aggravate the symptoms of tetany and throw 
the animal into general spasms or convulsions. In MetzgerV case, for 
example, passing a urinary catheter caused severe general clonic-tonic 
contractions of the degree of convulsions. The cow rolled on her side, 
her legs threshed back and forth at a rapid rate, her head was drawn 
up and back as far as it could be drawn (orthotonus) , the membrana 
nictitans protruded to completely cover the eyeballs, and the breathing 
dropped to two or three a minute. In severe attacks, paralysis and 
convulsions develop soon after the onset and excitement is intense. 
The victim may plunge around aimlessly, unable to rise (tetanoid 
paralysis) , and often there is pounding of the heart. 

Such attacks may result in death before discovery of the sick or in 
transit, or before the arrival of a veterinarian when anthrax may be 
suspected.* 

Pulles'^ reports that in his practice the disease is almost enzootic 
in the spring after turning to pasture; that it occurs chiefly at from 
three to twelve weeks after calving; and that the symptoms in general 
are like those of milk fever, only more intense. The blood shows a 
slight decrease in calcium and a marked decrease in magnesium. 

In the case described by Metzger there was a decrease in the serum 
magnesium, as well as in the calcium and phosphorus. The following 
table gives the blood analysis on the day of tlie attack, March 24, and 
on April 16. 


Apnl 15 


44% 


.... 30 ‘ 

Yc 

41 

mg,% .. 

... 45 

mg% 

23 

mg.% .. 

... 53 

mg.% 

73 

mg.% .. 

... 03 

mg.% 

279 

mg.% .. 

... 263 

mg.% 

0.145 

.negative 

mg% .. 

... 23 

mg.% 

ag cows show a 

gradual 

loss of 


condition, though the appetite and milk production may remain normal. 
Examination is negative and the condition may remain unchanged for 
weeks and months. Then the more typical symptoms appear, such as 
deranged motility, nervousness, and irregularity in the milk flow and 
appetite. Finally the cow passes into convulsions and dies, unless 
prompt treatment is available. Between the acute and chronic types 
there are transitional forms. 
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Treatment -Since grass tetany is rccognirctl as a y^‘^7e’ 

,t responds promptly to intravenous injection ' "cm ) niag- 

rins IS used in Holland as follons calcium '’■'“■'“'if “ dis 

nesium chloride (8 Gm ), in 250 cc %atcr per \t.in hencficial 

solved, filtered and sterilized, and Uie injection is promi J 
for boUi milk fever and gra-=s tcUny Pullcs' ^tporU t^c tr 
more than 100 cases, and Sjolltma* writes that over 200 i\ t,on 

fully treated by tins method m the spring of 1929 A sec 
IS rarely required The magnesium prevents heart minutes 

calcium Injection la conducted over a period of ten to nf . jf 

and the pulse is carefully followed m order to discontinue 1 
the pulse increases to two or Uiree times the nonnul In 
which are unusual, the udder is inflated with air The con i 
responds promptly to subcutaneous injections of magnesium 
(200 cc of a 25 per cent solution) repealed at short intervals as 
Equally prompt results have been obtained from calcium g 
Redmond’ reports that calcium gluconate cures m a few igjpjjj 
that somewhat better and more lasting results follow when the 
gluconate is fortified wiUi 8-10 Gm magnesium sulfate To 
failure allow 15 30 minutes for the injection of 500 cc Cases ^ 
been dow n for any considerable period respond more ^ g qoq 

ceivc large quantities of saline intravenously, sometimes 5,00 
cc To restore appetite give Va to 1 gram of apomorphme 
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TETANY IN CALVES 

Hypocalcemia, as well as hypomagnesemia, has been observed in 
calves from three months of age and upwards when fed on an exclusive 
milk diet. In the beginning of the attack the affected animal walks 
stiffly, is nervous in its actions, and is easily startled when one ap- 
proaches. Any sudden loud noise greatly aggravates the muscular 
twitching. In a 3-months-old calf there were symptoms of fright com- 
bined with spasmodic muscular contractions of the muscles of the 
neck and limbs. When by itself and not aware of being observed the 
calf would stand with mouth partly open or it would continuously open 
and close the jaws in an upward and downward direction with no 
horizontal movement At the end of a week it fell in convulsions, 
bleating and stiffening when medicine was administered orally. It was 
standing again in ffftecn mmutcs, and died that night. In such cases 
any unusual disturbance throws the animal into convulsions. A mate 
of this calf died in convulsions induced by the noise of coal passing 
tiirough a chute. The blood calcium in one case was 7 mg. per 100 cc., 
as compared witli a normal of 9 mg. The mortality is high, and no 
special lesions are found. This condition has been described by Duncan^ 
ct al., who report on consistent failure to raise calves to maturity on 
a ration of whole milk. This failure results from either hypocalcemia 
or hypomagnesemia, and it is practically impossible to distinguish 
between them unless blood studies arc made. Calves which develop 
true blood calcium tetany invariably have blood calcium values below 
7.5 mg. per 100 cc. Low magnesium tetany is infrequent, since it does 
not occur when the calf has access to roughage. The symptoms are irri- 
fcabiVity, nervousness, and anorexia. Apparently blind, tlie call will run 
into obstacles or turn in circles. Finally there are convulsions with 
extension and contraction of the legs, and frothing at the mouth that 
may continue for several minutes. Young calves are able to withstand 
several such convulsions, but older calves usually succumb to the first 
attack. The lesions of the calves described by Duncan, et al.^ have 
been described as follows by Moore, Hallman, and Sholl.* "The princi- 
pal pathologic alterations consisted of a deposition of calcium salts 
in the yellow clastic fibers of the endocardium, of the aorta, jugular 
vein and large arterie.s, of the surfaces of the diaphragm, and of the 
trabeculae and capsule of the spleen. There were also present various 
degrees of hepatitis and nephritis.” In calves observed in the ambula- 
tory clinic the lesions have been Uiosc of white muscle dise.aso and 
attributed to vitamin B« deficiency. 

On a whole milk diet for growing calves, the addition of magnesium 
U called for, where during a long feeding period on an exclusively milk 
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diet the animals may get into a condition of tetany or convuUl 

° Tht'treatmcnt is to keep the animals in a quiet place and administer 

chloral hydrate and vitamin E, as in white muscle disease 

retony and cenuulsions m 0,9 Ume oI 

aemilethal factors have been described by Kichtcr. Fro 
birth such calves are subject to acute spasms They fjonvul- 
nse, but the consciousness, reflexes, and appetite nee n . y 

sions may be induced by handling the calf In one herd , ^ 9 d!S 
the author, where recessive epithelial defects of the s^n , jujl, 
and the mucous membrane of the mouth were present, lo 
presented the symptoms described by Richter 

Rznaxxcta ^ 

1 Duecan, C W , Huamsn, C F. sad Robinson, C Jli“„pple- 

calves. I Tetany produced by & ntUoa of milk or muk with 

meats, J Biol Chem,102S 103,35 , j leson* 

2 Moois, L A , Hsltoisn, E T, snd ShoU, E B, CsnhovaOT^^ 

m ealvea fed di«U low in magnesium, Aicluv P*th, IWS 25, S*J 

3 Bohstedt, G, Hosrd's Dairymsn, Aug 10, 1047 lOlbeni 

4 Richter, J , and Gehrung, K, Ueber ciblicbe Krampfe bci neugebo 

Berliner Iter Wchnschr , March 1937, p 177 

PREGNANCY DISEASE OF EWES, 
fKefosu; Hypoglycemia, Hyp(W7Wjpn«4emta^ 

Defiiution. — A diaeaae of mature, well-nourished, 
charactemed by marked hypoglycemia, acetopemia, and ace 
due to lack of carbohydrate The chief symptoms are twitching 
ears and body muscles (motor imtation), pareaia, depressed pgj 

ness leading to coma, and rapid emaciation The mortality w 
cent or more, and extreme fatty infiltration of the liver is 1° 
autopsy. 

Etiology. — ^Pregnancy disease is a serious problem wherever . 
are raised In North Dakota losses from 1 to 25 per cent of a ^ 
are common — ^Roderick,* and it stands third as a cause of death i 
autopsy records of the Michigan State College — Sholl It yi 

stabled farm flocks rather than on the open range, and chie y 
twin pregnancy While opimona on the cause are somewhat 
dictory, there is general agreement on the conclusions of Grwoe 
et al * of South Africa that the disease is a carbohydrate dep e ^ 
induced by the requirements of pregnancy, similar to the carbohy 
depletion of lactation m acetonemia in cows They dispose of the 
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that it is caused by toxins, since tissue and blood changes identical 
with those of pregnancy disease have been produced experimentally 
in nonpregnant ewes; they are skeptical in regard to the influence of 
lack of exercise which may be confused with reduced intake due to 
change of food or inclement weather; but either inadequate ration or 
semi-starvation in fat pregnant ewes is regarded as a potent factor. In 
experimental fat pregnant ewes symptoms of pregnancy disease ap- 
peared within three days after a change to poor hay only. 

The current view as expressed by Roderick is that twin pregnancy 
imposes metabolic requirements beyond the capacity of a ewe on in- 
sufficient diet. This lack of capacity is observed especially in the liver 
which has been depleted of its glycogen to maintain the blood-sugar 
level of the body. In the report by Dimock, Healy, and Hull* little 
emphasis is placed on lack of exercise as a cause. “In those flocks in 
which acidosis or pregnancy disease developed, it was found that the 
ewes were on winter pasture, possibly being fed a little com stover 
or a small amount of com. In a few instances the ewes received com 
and oats. In very few flocks where the disease developed, the ewes 
received what was apparently a proper balanced diet.” 

Leslie,* in New Zealand, also expresses the conviction that apart from 
big Iambs in •utero, the chief factors are (1) underfeeding and (2) 
unbalanced feeding. He believes that exercise has nothing to do with 
the prevention of the disease, and states that he has never diagnosed 
a case that was due to excessive fatness. 

Because of certain exceptions in the blood analyses, the authors con- 
clude that “These anomalous examples show that there is no direct 
correlation between symptoms on the one hand and acetonemia and 
hypo^ycemia on the other hand and we are still in doubt as to the 
actual cause of the symptoms.”* 

Morbid Anatomy. — ^The gross lesions are confined chiefly to the 
liver which is yellow and friable. There is an extreme fatty infiltration. 
On the significance of the fatty liver, Clark* quotes from MTadyean 
that “towards the end of pregnancy, even in normal conditions, there 
is a tendency towards fatty infiltration of the liver that approaches 
the pathological," and commenfs that “whether the fat actually repre- 
sents a morbid condition or not, therefore, becomes a matter of opinion 
as to the amount. . . . The fact that there is no visible damage by 
the fat and no icterus makes one hesitate to look upon this lesion as 
purely pathological. Yet when the liver has the color, feel, and con- 
sistency of butter, it cannot be denied that this condition has passed 
well over the border of pathological.” Other gross postmortem changes 
are “fat necrosis, especially of the perirenal and omental fat, fatty 
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changes of the renal cortex and adrenal cortex, and atrophy of the 
lymph glands ” Sections of the kidney laow the presence of fat drop- 
lets in the epithelial cells of Hcnics loops, a nephrosis— Roderick,* 
but these changes are a result and not a cause of the disease Noo- 
pregnant ewes on a starvation diet may develop changes in the tissues 
and in the blood identical witJi those of pregnancy disease, but the 
clinical symptoms are lacking Clark* concludes, therefore, that “there 
13 no known pathognomonic lesion, or group of lesions, fay which a 
definite diagnosis can be made The only criterion wc can go on 
13 the presence or absence of symptoms before death ’ 

Symptoms. ^At the onset there may be twitching of Uie cars, mus- 
cular spasms, and a nervous expression There is complete lack of 
appetite, the temperature remains normal and there is no jaundice 
n a flock of sheep, where the initial symptoms may be unobserved, 
the onset appears to be gradual in the form of dullness, the affected 
sheep remaining outside the general flock As the disease progresses 
there are symptoms of deranged consciousness and motor irntation, 
such as walking in a circle or standing with the head pressed against 
some 0 ject Thus the symptoms and seasonal occurrence arc almost 
Identical with those of circling disease in sheep The head may be 
drawn backward or to one side Later the animal goes down usually 
lying with the head turned to one side, and js unable to rise without 
^isUnce Coma finally develops, and disturbance in this stage may 
esu m spasms and convulsions Other symptoms are increased 
bhndness Labored and extremely 
rapid breathing may be present to corapeosato for the acidosis Unna- 
n^flmn ^nd bowel evacuations are somewhat suppressed Ex- 

pulsion of the fetus is followed by rapid recovery, if the disease is not 
already m an advanced stage Because of marked increase in acetone 
tpl.iht f acetone teat is a 

an f ® ® diagnosis Any hope for treatment depends 

affJSJ fl r*;"? LeBhe* submits ewes m 

toma^ T prodromal symp- 

the cacic I! i uwtor imtation Once the disease is advanced 

Th? ““““ “ ‘™“> *0 days 

■“ (aertonetma), and 

™T»ntf.„, nS “ ““'■.t “Sar (hypoglycamm) The nrme of normal 

as 300 times more IhZ t™nopra^^“ckf 

reatment -Leslie* reports recovery m about 40 per cent of the 
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cases treated. He administers molasses (“treacle") (1% pounds for 
big ewes, % to 1 pound for medium ewes, and ^ to % for small and 
weak ewes) ; in addition they may receive a hypodermic injection of 
hypotonic solution of glucose (5 xvi). "While treatment is said to be 
useless, unreported observations by Sampson and Hayden* suggest that 
daily intravenous injections of dextrose (gm. 25 in 500 cc. of water) is 
beneficial if given early. Clark'-* of South Africa recommends, in addi- 
tion to glucose, either lentin (1 mg.) subcutaneously or linseed oil 
(120 cc.) for relief of tlie ruminal atony and constipation of the large 
intestine, which is an almost constant finding in pregnancy disease 
and no permanent improvement can be expected until this is relieved; 
he also advises the intramuscular injection of vitamin Bi (thiamin) 
daily. Insulin has also been used in combination with glucose. 

Prevention, — Prevention is accomplished by providing an adequate 
diet during the last two months of pregnancy. Most cases of pregnancy 
disease occur in ewes in poor condition on a diet that is insufficient 
either in quality or amount. A lesser number occur in fat ewes where 
the disease results from interruption of an adequate diet; this may 
be due to storms or weather conditions, or any change in feed that 
interrupts the normal routine. Once a sheep stops eating from any 
cause it may continue on a restricted diet even when food is available. 
Drastic reduction in the diet of a fat ewe may induce pregnancy disease 
in less than a week. Wlten available, nothing is better than good pas- 
ture. 
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rickets, osteomalacia, osteofibrosis 

(Avhosvh^om. A«.teos«, Fibres,.) 

Dcfiniuon—Deacienoy dise^ta of Uio ^'“ 03 ^ dSicienacs 

caused by a lack of either phosphonis or ‘ ^ 

ise two diSereut pathological conditions that m ^ the 

or identical symptoms and consequently hels, a 

diagnosis PJ.ospi.om defiamey m 6 '““ "B j to 

Sse m which there is an excess of newly formed bone that laiis^^ 

calefy (osteoid tissue) Phosphorus dc«c.ency in mature anim 1 

osleoLluan, a condiUon in which tlicre is (“adult 

minerals and replacement of normal bone 

ncketa") In both diseases there is a dcBciency of inorg P “ 
m the blood serum Caleuiu. de/ieienep causes 

of the bone (osleoporosm) As a deficiency disease t is relahve ^ 
frequent in mmmanta in this country, it is a part of the patnoi gy 

^“while a great excess of either calcium or p’'°^p!'°^ been 

the absorption of the other, wide ten Jive ob- 

eiqiressed concerning the infiuence of such imbalanc 
servations by Theiler and associates', however, hpve led them 
heve that in ruminants the amount of the ^^cicnt clcme^ 
the proportion is of chief importance Theiler produced 
(rickeU, osteomalacia) both with a ration deficient la CaO ana 
and with a ration nch m CaO and poor in P.O., ““'I the 

both instances, of the same intensity He was unable to pronuce ^ 
lesions with a ration which was poor in CaO and j'"'' “ ' A 

The quantity of CaO w as as low as 8 4 gr , nnd-he doubted whe 
a low calcium figure would occur under natural conditions 
osteomalacia under South Afncan conditions is a pure apnosp ° j 
Since the terms rickets and osteomalacia are often applied in ^ , 

sense to any symptom of mineral deficiency, as well as to d^eas 
the bones and joints, additional confusion is added to a subjec 
alone is complex In all of these conditions there may be perve ^ 
appetite (pica), atrophy and softening of the bone, stiff 
tendency to fracture An accurate diagnosis may depend on a 
exammation of the blood, or a microscopic examination of the o 
Etiology — Phosphorus deficiency (aphosphorosis) occurs m am 
on a diet composed chiefly of roughage, such as hay, straw, or pM 
Other common roughages low m phosphorus are com silage, beet pu 
roots, and molasses Hay alone contains sufficient phosphorus w 
grown upon normal soil, but on phosphorus deficient soil may 
tarn not more than 0 142 per cent P,Ob as compared with a norma o 
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0.44 per cent on unaffected areas— Eckles.^ Roughly speaking we ex- 
pect aphosphorosis in a mild form (osteophagia) when the P2O5 ex- 
pressed on the dry matter of the winter grass falls below 0.2 per cent, 
and in the acute form (rickets and osteomalacia) when the phosphorus 
drops to about 0.1 per cent or less of the dry matter of the mature 
grass (Theiler).^ The grams are relatively high in phosphorus and 
their concentrates are still higher. The daily phosphorus requirement 
for a normal growmg bovine is estimated at about 10 grams. 

The P/Ca equivalent of the different foods is as follows: ordinary 
hay, 0.82; green grass, 0.63; green alfalfa, 0.21; wheat, 8 6; rye, 8.7; 
barley, 7.1; oats, 7.4; potatoes, 6.8; sugar beets, 1.1; linseed meal, 2.10; 
cottonseed meal, 9,95; and peanut meal, 30.78 (Mollgaard^). Thus 
hay and alfalfa are nch in calcium, when grown upon properly fertilized 
soils, while the grains are rich in phosphorus. 

Aphosphorosis occurs chiefly in certain areas where there is a defi- 
ciency of phosphorus in the soil. In the United States such areas are 
found in Minnesota (Ecklea*) and Texas (Schmidt*) and the largest 
known area is in South Africa. In the United States it has been re- 
ported by Mitchell and McClure* that aphosphorosis has been defi- 
nitely recognized in Montana, Minnesota, Wisconsin, Michigan, Kan- 
sas, Utah, California, Texas, and Florida, and perhaps less certainly in 
New York, Pennsylvania, West Virginia, South Carolina, Alabama, 
and Mississippi. A report by Forbes and Johnson* upon phosphorus 
deficiency among cattle in Pennsylvania may be accepted as descrip- 
tive of the condition in the northeastern part of the United States. 
They state that in Pennsylvania there is no known area of low phos- 
phorus content of the sod, yet "phosphorus starvation may be en- 
countered anywhere, as a result of improper feeding, regardless of the 
composition of the soil and of the locally grown feeding stuffs,” and 
that "definite phosphorus deficiency is a rare disease in Pennsylvania.” 
There may be phcaphorua deficiency on certain farms where no mineral 
fertilizer has been used for years, and on some of these farms in New 
York State where cattle have been found with symptoms of osteomala- 
cia, the roughage has been found to be extremely low in phosphorus. 

In investigations on osteodystiopbio diseases in cattle conducted by 
Thciler^* and associates, they observed that "rickets or osteomalacia 
is invariably brought about by diets low in phosphorus, the severity 
of the condition depending on the degree of the deficiency, the phos- 
phorus requirement of the animal, and the duration of the experiment, 
while parallel experiments on group mates of the animals used for the 
phosphorus deficiency work, have not in a single instance produced 
rickets or osteomalacia when the diet was low in calcium and contained 
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sufficient phosphorus It >3 “e^by rdaUvely high 

;r;r.rrr;r.rrsi=*-.— ^ 

••SI <.».« i-i”-' -iS',.—: “ 

poor m quality, when grown on so on low calcium diets 

little IS fed Bone deficiency develops tea r p ^y^ ^ 

than upon those low in phosphoiu , general metabolism 

complex and varied function of . leases m herbivorous 

According to Sjollema' and “*era p 

animals and swine are also caused by diets m D It is 

IS detective, as 1 9 instead of 1 1-2. and by of the 

probable that the etiology vanra ® ,Ji and water, 

world, according to different kinds of ^ j jg, that the fre- 

and methods of fertilisation of the soil Sjo»e“ ceased with the 
quency of rickets and osteomalacia seems to „oai.t.on 

intensification of agricultural production He attn 
in Holland to changes in the type of winter rations ...-entjates 
yields Most farmers give only a litUe h“y' ‘“ 8 ^’'“ ” , „uanUties 
such as extracted soy bean meal, peanut cake, etc , an 8 ®^ ^ jhat 

of maire and other cereals The perc^tage 7 , or 

of phosphorus somewhat high, the Ca P ratio may 
even grater, instead of about 1 1 Diets in which *e Ca P raU^^^ 
the same as in some modem winter rations are often ^ jjoll. 

experimental nckets In a report on similar feeding 
gaard* writes that experience has shown the need of 8 “ g pounds 
carbonate daily for cows that receive roote and only d to F 
of hay daily If the roots are replaced with gram, then gi 
gm of calcium carbonate Cowe have received M as 

CaO daily with no ill effects upon the milk flow The detrim 
of heavy feeding of concentrates without the proper qua i y 

age has been described by Reed and Huffman* i * calves 

Observations on the production of experimental rickets 
from which roughage was withheld have been described by 
and associates* and by Gulhekson and coworkers In these . 

ments the calves tv ere fed litUe or no roughage and the diet wa 
physically suitable Three calves described m Pennsylvania ^ 

291 were fed a rachitogenic diet of concentrates and skimmi 
vicre protected against rickets by a supplementary diet of oat s 
which one ate only 9 pounds before it was 100 days old These exa v 
show the extreme deprivation necessary for experimental produc * 
symptoms of nckets in calves by withholding the ordinary so 
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of calcium. That a supplement of vitamin D may correct mineral 
metabolism under such deprivation fails to establish the need for its 
addition to the diet under less extreme circumstances. The composition 
of “rachitic” diets used in some experiments is not unlike that of 
starvation diets. Rickets in calves under farm conditions where a 
winter ration was high in grain and low in roughage has been described i 
by Hibbs et al.;*' “The scrum phosphorus and calcium were low and 
the serum phosphatase was extremely high — typical of rickets. Feed- 
ing of irradiated yeast brought about an improved condition.” 

It is probable ^at the deficiency disease in cattle on a low calcium 
diet, as described by SJollema' and others, is osteofibrosis and not 
rickets, and that it is caused by a calcium deficiency and not by an 
imbalance of the Ca :P ratio, or a lack of vitamin D. 

Experimental osteoporosis and osteodystrophia in calves and heifers 
on a calcium deficiency diet of 6 Gm. CaO and 25 Gro. FsOj; and of 
3 Gm. CaO and 30 Gm. PjOs have been reported by Theiler et al.^° 
Areas of calcium deficiency in the soil are much less than those of 
phosphorus. Calcium deficiency disease in cattle on the Coastal Plains 
of Florida has been described by Becker,** and it is probable that 
certain farms or other unidentified areas are also deficient or that 
deficiency may occur when the roughage itself is normally low. A 
useful table of the approximate percentages of calcium and phos- 
phorus in different feeds has been published by Morrison** in Feeds 
and Feeding. 

The belief is rather general that an unthrifty condition in calves 
and young stock housed in dark stables in the winter is an obscure 
subclinical form of rickets. Maynard** writes Uiat rickets is very 
common in calves, and in an article by Miller** of the Royal Veterinary 
College in London one reads that “calves which have to spend the first 
four to six months of their life mainly indoors with a minimum of milk 
are not generally reared to best advantage. Definite clinical rachitis in 
either foals or calves, though by no means unknown, is not common, 
but I am satisfied that a condition akin to this disease, what I would 
like to call subclinical rachitis, occurs in a large proportion of winter 
reared calves. Its manifestations are general dullness and lack of nor- 
mal growth and development, abdominal distension ('pot belly’) stiff- 
ness on rising, lack of bloom, inferior development of the triceps, gluteal 
and gastrocnemius muscles.” 

In the diagnosis of rickets in children advantage is taken of the fact 
that the concentration in the blood serum of either calcium or phos- 
phorus or both is always below normal while the rachitic process is 
advancing. This deficit in the serum is regarded as the chief cause of 
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It has been reported by jjet dropped markedly long 

Wood of nmtnals on a phosphorus ^ phosphorus 

before cl.mcal symptoms ft Uie aphosphorosis in 

deficiency of the pastures and an indication 

the animals themselves. o, Theileri agrees witll Stang 

Concerning the influence of v ' nji„eral metabolism is 

(Berlin) that their importance in relation to miner 

somewhat exaggerated. bv Kmtner and Holt** m 

Osteoumiocui tn horses has been described y ta 

an extensive report on ^ „3 species the cause is 

Their observations support the jeducUon m 

a wide calcium-phosphorus raUo. The s ji,pesU»c 

the cases following a change ol ro.tion ratio nas 
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stables but never in grazing horees. In goats the lesions are similar to 
those in equines. 

The relation of osteomalacia to skeletal diseases of horses and mules, 
as represented by the spavin group of lamenesses, and described by 
Williams*' and coworkers, and Greenlee,** remains to be established. 
It is generally conceded, however, that spavins and ringbones are a 
manifestation of a general disorder of metabolism affecting the entire 
skeleton. 

From these somewhat conflicting opinions one seems justified in the 
conclusion that rickets and osteomalacia in cattle and swine are usually 
due to an absolute rather than a relative deficiency of minerals, and 
that while vitamin D is an essential factor it is not a deficiency factor 
in these animals. Observations made upon one species are subject to 
error when transposed to individuals of an entirely different species. 

In the Philippines it has been observed that mules and native animals 
are more resistant than imported horses to osteomalacia. 

Morbid Anatomy. — Since rickets, osteomalacia, and ostcofibrosis are 
fatal only when marked changes in the skeleton have developed, an 
autopsy is rarely required to establish a diagnosis. Postmortem exami- 
nation of advanced forms reveals distinct deformity of the long bones« 
On section of the bones the marrow is red and sprinkled with hemor- 
rhages, while the cortex is thin, spongy and soft, so that it can be easily 
cut with a knife. The fiat bones are fragile and easily bent. In equines 
and swine there may be a symmetrical enlargement of both sides of the 
face; the periosteum is easily removed and the underlying surface of 
the bone is red, while the external bony plate is easily cut. In the de- 
scription by Kintner and Holt,** emphasis is placed upon variations in 
degree of change in parts of the skeleton subject to mechanical irrita- 
tion and strain. Thus a deformity of the lower jaw was noted in prac- 
tically all cases, there being a thinning and softening of the cortex 
together with a honeycomb appearance of the medullary portion. In 
many cases the vertebrae showed extreme thinning of the cortex and 
intervertebral discs. In all cases autopsied, severe joint lesions were 
noted in the form of erosions on the articular surfaces, and thickening 
of the synovial membrane. 

To distinguish between rickets and ostcofibrosis it is usually neces- 
sary to make a histological examination of the diseased bone. 

Symptoms. — In general, chief emphasis has been placed upon the 
obvious skeletal changes as a measure of the injury caused by this’ 
disease. In recent reports, however, a number of investigators have 
expressed the opinion that the chief damage is not in the skeletal sys- 
tem, but in a lowered resistance. According to this view an obscure 
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resistance was extremely variable. Some animals developed the condi- 
tion within six months after arrival in the Philippines, while others 
maintained under similar conditions for more than five years did not 
develop the disease. The earliest symptoms were changes in activity, 
and the development was gradual in the form of intermittent and 
shifting lameness. As the disease progressed tlie lameness became more 
marked. Perverted appetite was not noted as an early symptom. Bony 
enlargements of the mandible were present in 98 per cent; it was best 
detected on the lateral border adjacent to the molar teeth. The changes 
of the blood serum varied; on some days the elements were present in 
the blood in normal amounts. Spavins and ringbones were frequently 
present. 

Treatment. — ^In the prevention and treatment of osteomalacia and 
rickets in herbivora and swine an adequate supply of the deficient 
mineral has proved to be effective. This may be furnished in the diet, 
or in special preparations containing calcium or phosphorus. Since the 
vast majority of clinical cases of mineral deficiency that have been 
reported in herbivora have been caused by lack of phosphorus, satis- 
factory results have followed the selection of food rich in phosphorus, 
or the adnunistration of bonemeal. Foods rich m phosphorus are the 
cereals, such as wheat, barley, oats, and cottonseed meal. Peanut meal 
is especially high. In South Africa the condition was overcome by 
Theiler by feeding wheat bran, bonemeal, sodium phosphate, and even 
phosphoric acid. Theiler'* (1924) states that "any digestible phos- 
phorus compound, given as a supplement to the natural grazing, recti- 
fies the deficiency and permits of normal development. . . . Bone- 
meal feeding is the practical solution for ranching conditions. Bran is 
useful for dairy stock or high-grade animals receiving supplementary 
rations in the ordinary course of events. Rock phosphate is of little 
value and presents difficulties in administration." In Africa, the bone- 
meal requirement varies from % pound per head per week for adult 
oxen and young calves, % pound for growing stock over 300 pounds 
in weight, up to 2 pounds or even more for lactating cows. It is recom- 
mended that this be given in daily portions, or at least tri-weekly. For 
milking cows, Forbes regards steamed bonemeal (2 to 6 ounces per 
day) as the most effective mineral supplement. 

Eckles* failed to obtain benefit from calcium carbonate or cod liver 
oil. Where cows had free access to steamed bonemeal in mineral de- 
ficiency areas, the average consumption during the winter was 3.57 
pounds each per month, and all symptoms of osteomalacia disappeared. 
Experimental animals with a history of depraved appetite developed 
a depraved appetite on a basal ration composed of roughage and oats 



DlbOllDI-Ha OK MhTABOUbM 
from doBccncy orcos, 

ration was supplemented > le ration contained inono- 

Irver ml Sjmptoms failed to appear »>' " (r„,„ depraved 

basic sodium pliospliatc (1 K™™ ,^ccivid citlicr tiicalcimn pliM- 

appetlto was rapid when adected 
phate or mono-basic sodium pliosph He. U>ey S 

tight or milk or boUj i /.,« ,n horsts is due to tlcficicncy 

in the Philippines, where after ad- 

,n calcium, Kinlncr (36 grains daily) They 

dilion to the ration of finely gro calcium- 

bcheved that improvcmcnl depend^ o ,05 the disease pro- 

phosphate ratio waa 1 1 When ,aa sufficient 

grossed, even when the ahsolute emn rtqm e™m 
Thus improvement did not occur when I calcium carbonate) 

daily) waa substituted for finely calcium-phosphorus 

Opinions differ, however, over the need of a de“';™" .f.afficient 
ratio whea the absolute amount of lacUlmg cows, 

Because of the enormous consumption ordinary 

It fa generally assumed that ““‘""i e „pcricnce shows the 
radons Thus Mollgaard' writes that in Denroarlt e P receiving 

need of 60 to 70 grains daily of calcium '“'^°" '' baye that mineral 

gram and 4 to 6 pounds of hay daily see , ,v retained placentae, 

deficiency may be a contributory cause ol “‘“"‘‘''K' jej to 

and other reproductive disturbances so common 

capacity for high milk prodaclion Yet the ^ ^ these 

such cows may be higher than is commonly estimated To ® 

requiremenU, 1 per cent boaeroeal is usually included m 

dairy feeds We do not have complete knowledge of the 

quiremenls of domestic animals 

BtrEMUCES 

1 TbeJer, A, The psthologiol «pect3 ol pho.phom. and 

cllk, Vet Rec, 1931, tl, NS IMS Eleveath Inter VeL Congie». 

2 Ecklee! C H , Becker, B B . nod Palmer, S , A Mineral Deficiency m 

RaUons of Cattle, Mian Abt Exp SU Bull 229, 1920 ere c4 2. 

3 Mollgaard, H, Grundxuge der Ernahrungsphysiolope der iia r 

Berlin, Paul Parey, 1931 , . „eg. clinical 

4 Sctmidt, H , Calcium and phoephorua deficiencies m cattle and n 

picture, treatment, and pre\enUoa, JA V MA , 1940,96. 441 . u gull 

6 Mitchelt,M M . and McClure.F J .Mineral Nutrition of FaTOAmm 

of the National Res Council, No 90, NaUonal Academy of bcien e®, 
ington, 1937 r..,»iA ,n Penn- 

6 Forbes, E B , and Johnson. S R.Phoephonis Deficiency among Lauio m 

sylvama, Penn State Col Ap Exp Sta Bull 371,1939 



RICKETS; OSTEOMALACIA; OSTEOPOROSIS 


ior 


7. Sjollema, B,, Nutrition Aba. and Reviews, 1932, 1, 625. 

8. Reed, 0. E. and Huffman, C. F., Feeding of concentrates to dairy cattle. Heavy 

feeding of concentrates without the proper quality of roughage is detrimental 
to the animal. Mich. Agr. Exp. Sta , Quar. Bull., 1^6, 8, 118. 

9. Becbdel, S. I , Landsburg, K. G., and Hill, O. J , Rickets in Calves, Penn. State 

College Bull. 291, State College, 1933. 

10. GuUickson, T. W., Palmer, L. S., and Boyd, W. L , A Rickets-Like Disease in 

Young Cattle, Umv. Minn. Te(i. Bull. 105, St. Paul, 1935 

11. Hibbs, J W , Krauss, \V. E , Monroe, C. P , and Pounden, W. D. A report on 

the occurrence of rickets in calves under farm conditions, J. Dairy Sci , 1945, 
28, 525 

12. Becker, R. B , Neal, W. M , and Shealy, A. L , Effect of calcium deficiency 

roughage upon the milk production and welfare of dairy cows, Pla. Sta. Bull. 
262, 1933. 

13. Morrison, F. B , Feeds and Feeding, ed. 20, 1936. 

14. Maynard, L A , Animal Nutrition, New York, McGraw-Hill Co , 1951. 

15. Miller, W. C , Agricultural rationalism and veterinaiy science. Vet. Rec., 1938, 

so, 171. 

10. Kmtner, J. H., and Holt, R. L., Equine osteomalacia, Philippine J. Science, 

1932, 49, 1. 

17. WilUams, W. L., Fisher, C , and Udall, D. H., The spavin group of lamenesses, 

Frocec^ngs of the Am. Vet. Med. Asso., 1905, p. 283. 

18. Greenlee, C. W , The skeletal diseases of horses and their relation to nutrition, 

Cornell Vet., 1839, 29, 115. 

19. Theiler, A., Phosphorus deficiency in the live stock industry, Reprint No. 18, J. 

Dept. Agr. Union South Africa, 1924. 

20. Theiler, A., du Toit, P. J., and Malon, A. I , Studies m mineral metabolism 

xxxvii. The infiuence in the variations in the dietary phosphorus and in the 
Ca:F ratio on the production of nekets in cattle, Onderatepoort J. of Vet. 
Sci. and Animal Ind., 1937, 8, 375. 

RICKETS, OSTEOMALACIA AND OSTEOPOROSIS 
IN .SWINE 
(Posterior Paraly^) 

DeBmtlon. — The definitions of mineral deficiency in swine are the 
same as for bovincs; a deficiency of phosphorus causes rickets, while 
a deficiency of calcium causes osteoporosis. As in other species, the 
term rickets is commonly applied in a broad sense to any disease in 
swine that presents the clinical syndrome of rickets. 

Etiology. — In experiments conducted in South Africa, ostcodys- 
trophic diseases were produced only when tlic intake of phosphorus 
or calcium or both was low. In 1937 Theiler ct al.* reported Uie follov^ing 
results of feeding experiments in wluch various combinations of cal- 
cium and phosphorus were fed to pigs: 1. Low phosphorus witli ab- 
normal ratio caused severe rickets with low scrum phosphorus; light 
was witliout cffccL 2. Ixiw calcium with abnormal ratio caused osteo- 
porosis with bone atrophy but no rickets, scrum calcium was normal; 
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tions, vitamin D should be considered as a possible influence only when 
there is a deficiency of calcium in the diet. 

In SouUi Africa, in areas where the dry season lasts for six or seven 
months, and little or no grain is available, avitaminosis A has been 
described by Kellerman®.and associates. In experimental pigs the symp- 
toms were similar to those of rickets: inappetence, lack of thrift, dry 
scaly skin, conjunctivitis, fits, posterior paralysis, and eating dirt. A 
posterior paralysis in hogs due to lack of vitamin A has also been re- 
ported by Hart and Guilbert.’ 

Morbid Anatomy. — The apparent lesions are confined to the joints 
and bones, the most marked changes being found in the epiphyses of 
the long bones, and in the ribs. Changes are also commonly found in 
the articular cartilages. The bone tissue may be so soft that it is readily 
cut with a saw or knife. In the marrow of the epiphyses of the long 
bones one often finds foci of hemorrhage. Healed fractures of the ribs, 
as well as periosteal and subperiosteal hypertrophies, are not infre- 
quent. 

The articular changes are variable in distribution and extent. The 
favorite joints are the shoulder, elbow, carpus, hip, stifle, and tarsus. 
Often there are no obvious changes in other parts of the skeleton. 
Within the joints there may be wrinkling and furrowing of the articular 
cartilage, and roughness or erosion of the articular surface. The joint 
capsule may be thickened and present villous growths on the synovial 
surface. There is no increase in the amount of synovial fluid. The ends 
of diseased bones are easily penetrated with a scalpel. When a rib is 
bent at right angles to the vertebral column it will bend and break like 
a piece of cardboard, while a normal rib will crack and splinter 
(Kernkamp) In extreme cases, other skeletal structures, especially 
the head, have undergone marked changes, and the tarsal or carpal 
joints may be rigidly flexed. Fractures of the long bones and vertebrae 
may occur. 

Symptoms, — The symptoms are chiefly a loss of function of the 
limbs; this may vary from a slight lameness to inability to walk. The 
first symptoms appear in from one to three monUis after the de- 
ficiency begins. When both front limbs are affected the gait is stiff, 
and -when standing, the legs may be directed slightly backward and 
flexed at the carpus (“knee-sprung”), or the pastern may be vertical 
80 that the pig appears to stand on the tips of the toes. In more ad- 
vanced cases the pig rests and moves about on the knees. Involvement 
of both hind legs, which is the rule, causes a shortening of the for- 
^ward stride, lameness, and stiffness. When the lesions are well-marked 
^the hind arc directed forward under Uie body, and the tarsal joint 



PEJIS OF IIETABO'''®*’ 

nctmoncnt Postenor paralysis 
I. ilcW“" ^molonis Recumbency is the favonto 

t'tomove Enlareemcnts of the joints 

i» d il.« P'S“ “'“S'typa 0“'“’ f"" f7hl 

^.Uon ! ‘ aili»"‘“f ‘/rtebracand atrophy of the muscles of the 
bo <““"1 , feiiwr and j dcscnption of symptoms by Kero- 

sl.ooM'f tioiis obtain something Uiat is lacking m the diet 
Die head may enlarge to such an extent that 
the piP “ s the he““p„Jromal convulsions are occasional A skm 

J jonmw -t: 'sr r H" '^"T i3 



Fig 63 — Calcium deficieocy oo a diet of wheat nuddliogs 
calcium rickets (Courtesy of S J Roberta ) 


eruption has been described as a precursor of more definite symptoms 
Oryness, thickening, and wrinkling have been observed about the eyes 
and over the abdomen 

In experimental pigs on a low calcium diet, m which the serum 
calcium fell to 5 mg per 100 cc , the animals became typically tetanic 
As desenbed by Pedersen,® ‘they were imtable, the musculature tense, 
the muscular pattern, especially on the legs, very distinct, and the tail 
quivered incessantly When the pigs stood in their cages they shook so 
the cages rattled Both pigs had typical tetanic fits during which they, 
squealing, fell on the side in general spasms lasting a couple of 
minutes ” Kapid improvement followed the administration of 1 million 
units vitamin D*, and the serum calcium became normal A daily dose 
of 6(X3 units of vitamin Dj kept ammalB free from the chmeal symp- 
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toms of tetany, but the serum-calcium values, as well as the calcium 
absorption, were less than normal. ' 

"While the course is chronic, the prognosis is favorable and recovery 
is fairly prompt after correction of the diet, if deformity is not marked. 
Apparently this is explained by the fact that lameness and paralysis 
are relatively more prominent than tlie anatomical changes in the 
limbs. The prognosis is also more favorable in older, less rapidly grow- 
ing pigs. With marked deformity and poor condition the case is hope- 
less. 

Treatment. — Calcium deficiency in swine is readily corrected by 
feeding finely ground limestone (2 per cent of the ration) . Protection 
against the disease is also afforded by providing access to a mixture 
of 9 parts bonemeal to 1 part tankage. Emphasis has been placed 
on the importance of vitamin D in the form of cod liver oil, or by 
means of exposure to sunshine, but apparently vitamin D is not essen- 
tial if an adequate supply of minerals is provided. The legumes (clover 
or alfalfa) furnish a diet rich in calcium. In the winter diet, it is recom- 
mended that pigs receive 5 per cent ground alfalfa meal, and that sows 
receive 10 per cent— Bohstedt.” Calcium supplements are not required 
when the rations contain sufficient amounts, as in tankage, sklmmilk, 
and legume hay or pasture. Less desirable forms of calcium are found 
In marls and dolomitio limestones. Undesirable and harmful combina- 
tions of calcium are found in rock phosphate and phosphatic limestone 
which conteins fluorine — Mitchell,*^ Maynard.” 
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Fig &4 —Iodine deficiency (Photograph by W i Gibbons ) 


^ idely distnbuled throughout the United States U is most pre\ alent in 
this countr> in the region of the Great Lakes and m the Northwest. 
It IS infrequent near the seacoast Manj ca^ea of goiter hate been 
reported in New York State Hie disease has been described by Kal* 
kus,* Welch* Smith,* and Steenbock* A deficiency of iodine m the 
food or water suppl> of the dam is the sole cause In areas where the 
deficiency is extreme, as m certain parts of Washington, a goiterous 
swelling is frequent in mature animals, but this does not appear to 
affect their health In some areas the dcficiencj is so slight that sporadic 
cases are observed only occasionally, while ra others lo ses occur ever> 
year In Washington it is believed that a long cold '^pnng adds to the 
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severity of the disease, and that calves bom in the fall are less subject 
to attack. There is also a cyclic variation in occurrence; this may be due 
to a variation of iodine content in feed and water in different seasons. 

Morbid Anatomy. — ^There is a marked swelling of the thyroid 
glands, and the tissues around them are extensively infiltrated with 
blood and serum. The thyroids arc enlarged, soft, and have the ap- 
pearance of clotted blood. 

Symptoms. — Calves are usually born alive, but a few are aborts. 
There is a marked weakness and often inability to rise. If the animal is 
able to stand and suckle, after being assisted to its feet, improvement 
may be rapid. Kalkus’ writes that all affected calves show a marked 
jugular pulse. Hairless calves are rare. In swine the deficiency causes a 
hairless condition in newborn pigs; the majority are alive but they 
soon die. Often it affects only a part of the litter. Affected foals and 
lambs are weak, and they usually die without ever being able to stand. 

Prevention. — ^This condition is readily prevented by giving the dam 
small amounts of iodine during the last three months of pregnancy. 
For sows, potassium iodide IVi to 2 grains (0 09 to 0.13 Gm.) daily is 
sufiicient. Kalkus' reported normal parturitions following the applica- 
tion of tincture of iodine to the skin. This was applied every two weeks, 
beginning as early as possible in pregnancy. Cows and mares received one 
ieaspoonful and small animals half this amount applied to the skin on 
the inside of the flank. A convenient method of administration of iodine 
is to add potassium iodide to the salt — 1 ;3500. 

The need of iodine for young growing animals 1ms not been estab- 
lished. The results of experimental feeding of iodine to the young have 
been conflicting (Iowa, Mitchell,® Kelly®). 
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COPPER DEFICIENCY 
(Swayback; Entootic Ataxia; Pintn^^ 

On sand, peat, and muck soils of various countries a deficiency of 



414 DBORDEBB OF METABOLISM 

copper has seriously affected the catUe and sheep industry In the 
United States this deBciency is m Flonda,' and reports of an identical 
or similar disease have come from New Zealand," South Africa," Austra- 
lia," and Bntam ‘ „ o 

From Iho work on copper deficiency ra New Zealand, Cunningham 
concludes that “two diseases occur in stock One disease is a simple cop- 
per deficiency which occurs m small areas and which causes enzootic 
ataxia m lambs, ataxia m calves, and unthriftiness and slow breeding in 

adult cattle. ^ i f 

“The second disease is peat scours which affects cattle on most oi the 
remaining peat land and which is most probably due to a moderate 
deficiency of copper, accompanied bj a moderate excess of molybdenum 
m the fodder The major symptoms are acute and persistent scounng 
affeebng cattle in the spring months debilitation of calves and cattle 
and reduced butterfat production Symptoms of simple copper deficiency 
and of peat scours are completely controlled by supplying copper ” 
Symptoms^ — As desenbed by Davis et al‘ in Florida simple copper 
deficiency on white and gray soil areas is characterized by retarded 
growth, failure to fatten rough coarse hair which sheds freely, fading 
of the hair color and severe anemia in extreme cases These sjmptoms 
occur most often m the >oung, but have been observed repeatedly in 
cows, and may develop wherever the copper content of the forage drops 
below 5 ppm, this involves most of the native pastures on sand soils 
Simple copper deficiency does not cause the severe bone changes and 
diarrhea obsen ed in the presence of molj bdenum 
On peat and muck soils w here the presence of molybdenum in the soil 
and forage accentuate the copper deficiency, and cattle tolerate less 
than 1 ppm of molybdenum, the symptoms are more severe Most cases 
start with a severe diarrhea, followed by loss of weight, with no abnor- 
mal appetite In cattle from 2 to 15 months of age a nckets-Iike condi- 
tion develops in the metatarsal and metacarpal bones above the pastemsi 
and animals suffer from osteomalacia with fractures of the nbs, femur 
or humerus Abnormal ossification of the bones in cattle on peat soil 
was more pronounced m cattle grazing on forage low m phosphorus 
Some mature ammals m good fiesh and health, but depleted m both 
copper and phosphorus, have died suddenly under exertion before 
showing symptoms of chrome copper deficiency, known in New Zea- 
land os "fallmg disease " Histological sections of the heart have shown 
muscle degeneration Additional studies with radioactive phosphorus 
and molybdenum have shown that molybdenum causes a loss of phos- 
phorus from the animal as well as a failure to utilize feed phosphorus 
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if copper is not supplied in the ration. In certain areas copper deficiency 
is further complicated by deficiency in calcium, phosphorus and iron, 
Controh—Affected cattle recover rapidly when they are given a 
mineral supplement of copper and cobalt. When forage contains 1 to 80 
ppm of molybdenum, cattle weighing 300 to 1000 pounds were protected 
with daily intakes of 0 5 to 2 grams of copper sulfate. Experiments have 
shown that cattle can retain the copper from the forage more com- 
pletely while receiving cobalt. For this reason it appears that a trace 
of cobalt in the ration or supplement aids in the process of copper metab- 
olism in the body. Since forages grown on nearly all of tlie peat soil 
areas have given increased yields of green forage upon application of 
copper to the soil, it is recommended that some copper be applied in the 
fertilizer. Since insufficient phosphorus intakes have aggravated copper 
deficiency in cattle, fertilizers on such soils should contain adequate 
amounts of phosphorus. In general, an 0-8-24 fertilizer containing 10 
per cent of copper sulfate may be applied to peat soils at the rate of 
500 pounds per acre. Two hundred to 300 pound applications annually 
are desirable to maintain forage yields thereafter. When fed 6 per cent 
of copper sulfate in tlie mineral supplement to cattle on peat soil, the 
number of animals with copper deficiency has been low. No cases of cop- 
per toxicity have been reported. A mineral drench for individual cattle 
that do not go to the boxes consists of 0 5 ounce of cobalt sulfate, 2.0 
ounces of aluminum sulfate and 2 to 4 ounces of copper sulfate in 1 gal- 
lon of water. The dose for any animal above 300 pounds in weight is six 
fluid ounces once weekly for three or four weeks; inclusion of aluminum 
sulfate is optional. For use on white or gray mineral soils (often low in 
itonl Uus formula la used*. 0.5 pound ferrlo ammonlvan oltrale, 10 
^ grams copper sulfate, and 10 grams cobalt sulfate in 1 gallon of water. 
Give three ounces for a calf, and six ounces for yearlings or mature 
animals in three successive doses at weekly intervals. 
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COBALT DEFICIENCY 

(Salt pZm'caBC, Scotland; 

CobMl deficiency is n su'c h soils. 

roughaBeetownonsodsdeficj^ ^ shW 

In domestic animals it •>“ j 13 mineral elements 

in many separated areas to 

known to be essential to tlie norm minute ^amounts. 

Ur-Uace- Clements which are rcqmrcd «n>y in the 

%or many years f i“ttMcT:fLlrMiclii and 

— oXetL^— .lUoee— 

Wisconsin,- Tennessee, and ^3„s. In 

found to be much more frequent m 1945 ^ go^-steadet 

sheep in Alberta affected with an obscure form o debt y, B 
al- observed rapid improvement following proved 

ner head daily, while the addiuon of copper and iroi^ to the di P 
•ItLentil. The disease has been studied extensively 3 

New Zealand, and has been reported from Scotland-Corner 

X?;np.oms.-As described In cattle in '“Vif 

eatXd alfalfa hay or cereal gram, appetites 

cases die The usual symptoms are unthnftmcss, morbid PP 
(pica), and rapid loss of condiUon after calving. The calves we P 
XntV normal at birth, but die in from two to six 
coat is rough, the mucous membranes pale, and there a m h a 
crease or cessation of nulk flow. Affected cows “d 'alves eat fi ^y 
straw and bedding, gnaw wood, chew bones, and dn^ little 
water. The hemoglobin values of emaciated cows are 6 to » ijm. F 
100 cc. as compared with a normal of 12 Gm. Tallquist hemog 
eter readings may be as low as 40 per' cent. Rimer- writes that » 
is anorexia in calves, but not in sheep, estrum is rare and abort! 

6 to 9 months is common; the pulse, respiration 

normal. Death occurs in from six weeks to two years. The liver, K 
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response to the ‘‘d.-mstation ot cobnlt 
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wood and Filmet* in Australia “ ’ ^ anti ,n cattle from a 

ment in sheep from a daily ^ ^ eobaltois chloride In Michi- 

daily dose of 0 3 to 1 0 mg m the form Killham ' One ounce 

gun a much larger dosap was f 'X (4000 ee) of 

fin Gm ^ of cobaltous chlonde was dissolve g , , this was 

lltnndkoupeaaeelo.^^^^^^^ 

the equivalent of 2 grains (130 g ) la 

cobalt sulfate or other soluble P 100 [o of mix- 

sufficient for cows, in salt mmtures add 0 5 ounce per 
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STIFF-LAMB DISEASE 


(WhUe Mxucle Disease) 

SUff-lamb disease is a stiffness and paralysis of lambs which de- 
velops when they are turned to pasture at an age of from one to ei^ 
v/eeks The lesions consist chiefly of a degeneration of the muscle hoere 
and bundles of the hind limbs . , 

Etiology — The essential cause is unknown For years the mala y 
has been recognized in New York, and it has been reported from 
sjlvama, Maryland, Ohio, Michigan, Wisconsin, Montana, Oregon, 
Washington, and Nevada With few exceptions the disease attacks e 
best lambs in a flock, and while sporadic cases may occur in 
or jard, the majority appear soon after the flock has been turned 
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pasture; as high as 10 or 15 per cent may be affected on the second day. 
No cases have been found in hoUiouse lambs, and very few in lambs 
bom in the latter part of May or in June. Many flocks are affected 
repeatedly each year, while in others the attacks are only occasional. 

Conditions which favor the appearance of the disease are reported 
by Willman and associates^ as “A ^stiff-lamb' ration which consisted 
of a second cutting alfalfa hay and a mixture, by weight, of three 
parts whole oats, three parts whole barley and four parts of cull 
beans.” Also “stiff-lambs have been produced at this station when clover 
hay and when first-cutting alfalfa hay was substituted for the second- 



Fig. 60.— Muscular Ussue of » “SUB Lamb.” Reduced one half. The whitish ti«ae 
indicated by the arrows represenU the degeoExated muscular tissue. This is 
rather an extreme case. The functional muscular tissue has undergone degeneration 
and much fibroplastic tissue baa appeared to lake the place of it. (hfeUger and ' 
Hagan. Cornell Veterinarian, 1027, 17, 35.) 
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cutting alfalfa h ly Wheat genn meal prev enta the dc\ elopment of 
the disease The results of research at the Cornell Station indicate 
that the stiff lamb disease la of nutnlional origin The lambs are not 
affected at birth Close confinement of the pregnant ea es is not a chief 
causal factor It is best to accustom lambs gradually to outdoor exercise 
A large percentage of the lambs have recovered when they and their 
dams have been closely confined so that it was possible for the sti 
lambs to nurse regularly w ithout too great an effort ’ Since the adroinis- 
tration of vitamin E pre\ent3 and cures the disease, it is highly proba 
able that the malady is a vitamin E deficiency 

In tlie ambulatory clinic caUts on an exclusive milk diet, showing 
symptoms of lead poisoning, and described in this text under tetany 
in calves (p 377), have on autopay shown Uie Ic'ions of white muscle 
disease And this condition has also been reported m calves in Xevada 
by Vaw ter and Records * 

Morbid Anatomy — Characteristic postmortem lesions are found m 
the muscles of the affected limbs m the form of symmctncally arranged 
whitish streaks of muscular degeneration As described by Metzger and 
Hagan,* the extent of the changes varied a great deal In the taild 
cases the affected muscles were noticed to be streaked with whitish 
lines which ran parallel with the fibers The lines were usually narrow, 
one millimeter or less but frequently were quite long These lines some- 
times were very abundant m a)) of the muscles of the affected part, 
they might occur very abundantly in certain muscles and be compara 
lively absent from others- In more aovanced cases these areas 
were so closely packed that portions or all of some of the muscles were 
whitish in color These areas were rather dry and firmer than the 
normal muscles ' Similar changes were sometimes found in the heart 
The lesions are degenerative and not inflammatory In the muscles of 
stiff lambs with no gross lesions extensive microscopic lesions may be 
found 

Symptoms — At first the affected lamb shows a slight difficulty m 
rising and m following the ewe This initial stiffness soon leads to 
distinct paralysis with mabil ty to nse, and within three or four days, 
starvation or exhaustion results m death There may be a contracture 
of the leg muscles, causing flexion ol the digital and hock joints The 
limb may easily be forced to its normal position without causing pam, 
but when released it immediately returns to the flexed position There 
are no general symptoms, such as depression, loss of appetite, and 
fever If a paralyzed lamb is raised in a position to suckle, it takes 
milk actively The muscles of the hind limbs are affected chiefly, though 
the attack may be limited to the front limbs, or it may be general 
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throughout the skeletal muscles. Recovery is infrequent. In some 
flocks the disease may be relatively mild, and nonfatal, but the con- 
valescents are permanently stunted. 

In the diagnosis one needs to consider pyemic affections in lambs 
which may arise from navel-ill or from wound infection after castra- 
tion or docking. In these cases there may be lameness from purulent 
arthritis, or a paralysis of one or more limbs from a purulent meningitis. 
In septicemic disease of the newborn, the lamb may be unable to rise 
because of general wealcness. A form of “stiff lamb” disease in Cali- 
fornia due to a strain of Erystpelothrix rhusiopathiae not pathogenic to 
swine has been described by Howarth.* The condition was a poly- 
arthritis and the mode of infection was thought to be castration and 
docking wounds and navel-ill. 

Treatment. — In the treatment of stiff lamb disease, dilute phosphoric 
acid in a dosage of 2 drams (8 cc.) three times a day for the first 24 
hours and later in dram doses three times a day has been reported as 
curative by Schofield.® Willman et al,® (1946) write that there were no 
death losses in 17 stiff lambs ^ven curative treatment with vitamin E 
(alpha-trocophcrol), and Marsh* found wheat germ oil (10 cc. emulsi- 
fied in 50 cc. of milk) apparently very effective when given at intervals 
of one to five days. In feeding experiments conducted by Willman* the 
disease was prevented by a diet for the ewe composed of mixed timothy . 
and clover hay, corn silage and a grain mixture of two parts oats to one 
of bran by weight. The inclusion of liberal amounts of wheat germ 
meal in tlic rations fed to the ewes and its use in the creep-feed almost 
entirely prevented the disease; the amount of exercise had little or no 
effect on its occurrence. 
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ANTHRAX 
fSplenic Fever, Charbm) 


DeHmtion— An acute BepUcemia (bacteremia) 


Definition— An acute Bepuceima — i.„„_,nlcnl0 

rmlfiracs and characterized by enlargement of the spleen P 


fever All animals are susceptible imnortant 

History -The history of anthrax « ’«ent and 


events it tvas one of the first scourges to be described in ” 

Biblical literature, its description by Koch in 1876 “‘'rim b 
ning of modem bacteriology, and, when Pasteur immun 
against anthrax in 1881, this was the first example of 
mumzation against disease by means of an attenuated cultur 
specific cause of that disease ^»Txe.rmllv 

Distribution —Anthrax is general throughout the world, esp 
m Russia, Asia, Africa, the tropics and all warm climates 
have occurred in the old anthrax districts” of Southern Ca i » 
Nebraska, South Dakota, Louisiana, Mississippi, 

“anthrax districts” the disease is most prevalent m July and Augus 


.the height of the fly season xiov a 

In the Summer of 1952, as reported in the Farm Journal for 
ship entered New York harbor late in January with 100 tons o r 
bone meal from Belgium “Inside a month, hogs in a half dozen i 
west slates were dying with anthrax — caused by eating feed containin 
that bone meal ” The Journal of the A V M A , in August, 1952, 
the U S Bureau of Animal Industry of June 9, that in Apnl and ay 
330 outbreaks of anthrax had occurred in 19 states , the total 
eluded 232 cattle, 381 swme, 79 sheep, 56 mink, and 2 mules ® 
suspected sources of infection were contaminated feeds — probably 
outbreaks, infected premises — 18 outbreaks, dead animals use as 
feed — 2 In New York State Hagan' reports anthrax is far less prevalen 
than formerly, and usually involves only a single animal where it has 
not been known before or smee, it occurs as often in the winter ^ 
the summer, and is probably brought in m some of the commercial feeds 
In localities, known as “anthrax districts,” enzootics are frequent an 
lew slates in this country are permanently free from such outbreaks 
It affects chiefly herbivora — cattle, sheep, and horses, less often an 
- - - - a local 


less severely, swine, dogs, and chickens It is sporadic m man as 


affection of the skin, the lungs, or the mtestmes, it is estimated that 
there are about 150 human cases each year m the United States 
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Etiology . — Bacillus Anthracis . — -The vegetative form of this micro- 
organism is found in the blood of advanced clinical cases, and in the 
tissues of those that have recently died. It is a nonmotile rod, 2-4 
microns long, arranged in short chains in the tissues and encapsulated. 
The organism is readily found in stained smears from the tissue or 
blood. Rabbits, guinea pigs, and mice are killed in from one to three 
days by subcutaneous or intravenous injections of infected blood. 
The spore form exists permanently in the soil. Spores originate from 
bacilli dropped in the excretions of either tlie sick or the dead. They 
form in the feces of the sick, and in infected districts they may also 
form in the feces of the well — carriers, but sporulation occurs only in 
the presence of air. Under favorable conditions of moisture and 
temperature, propagation continues in the soil. Spores are carried in 
hides, brushes, water, roughage, grain, vaccine, bone meal, bones, and 
other animal products. In 1952 contaminated bone meal was a cause of 
widespread infection m tlie United States. 

Modes of Infection. — (a) Soil Injection . — Once the soil becomes 
infected it remains so for years. New invasions result from inundation 
of pastures with tannery refuse, from improper disposal of anthrax 
cadavers, and from flesh-eating animals and birds that carry the germs 
in the feces or upon the feet Pasteur, finding spores on the surface of 
the ground where an anthrax cadaver had been buried, thought the • 
earthworm brought bacilli to the surface. Spores are not found in the 
buried carcass and the bacillus is soon destroyed by decomposition of 
the tissues, so that their presence at the surface is probably explained 
by contamination before burial. 

(b) Ingesticn . — Cattle and sheep usually contract the disease from 
infected pastures and streams. Roughage and grain may also carry the 
infection and occasionally cause a sporadic stable infection. Swine, dogs, 
cats, and chickens sicken after eating anthrax cadavers, licking infected 
blood and hides, or any object that has recently been contaminated. 
Ingestion is favored by prolonged drought combined with extreme 
heat, conditions which lead to drinking of polluted water and close 
grazing. 

(o) Biting Jnseefs.— Horses are often inoculated in the skin from 
blood-sucking flies and mosquitoes, and cattle are likewise exposed. 
This form of infection is located on the thin-skinned ventral parta of 
Uie body and neck— sheath, mammary glands, flanks, and throat— 
where it causes necrosis of the skin and inflammatory edema. 

(d) TTound In/ecfion.— Contaminated hands and instruments may 
inoculate an operative wound in animals. 

( e) Vacanatton Anihroi.—In the region of the Dakotas, vaccination 
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with attenuated live cultures in the form of pellets 
farmers has been alleged to be the cause of m 

explanation of this charge, Schoemng' has expressed the “ ‘'bly 
vimlent outbreaks any biological product may J 

when used for xaecmation m herds that are exposed “ 
area of a severe epidemic, that vaccination at the height of an 
outbreak of anthrax introduces some unknown factor favo 
development of the disease, and that each repeated vaccination 
intervals during the outbreak may be followed by deaths 
A somewhat different view of the results of vaccination "“h Pe>> 
been presented by Cotton,’ who observed that m . 

following their use did not occur on other farms m the near 
and did not appear until after seven da >8 following the 

(/) Human infection is largely an occupational disease among 
who handle hides hair, wool, and bones, or those who come m 
with anthrax cadavers, such as farmers butchers and veterman 
Cheap shaving brushes are an occasional source of infection Skin i 
fection 18 the most common form of anthrax in man where it develop 
m the form of malignant pustule Intestinal anthrax is rare in ^ 
human subject Inhalation anthrax is known to occur only m man 
wool sorter's disease or pulmonary anthrax. 

Morbid Anatomy —Rigor mortis fails and the carcass rapidly u ' 
dergoes decomposition The skin sometimes presents edematous swe 
mgs or necrotic patches, usually it is normal The body openings o en 
exude dark red blood Beneath the skm in the serous and mucous 
membranes and in the muscles extensive hemorrhages are frequen 
Blood stained serum is found in the body cavities The spleen is grea > 
swollen, hemorrhagic, and degenerated The liver and kidneys are 
swollen, congested, and soft Hemorrhagic mQammation is nearly ^ 
ways present in the duodenum and m the abomasum The blood fai ® 
to clot The lungs are congested and the respiratory mucosa is heavi y 
sprinkled with petechiae While these are the charactenstic changes 
of a typical acute case there are many exceptions Infrequentlyi i" 
peracute types, there may be no visible gross tissue changes In genera , 
the postmortem changes of acute septicemia and toxemia are similar, 
regardless of the cause 

Symptoms — ^The disease occurs most frequently in summer months 
m pastured animals but often it attacks horses constantly stable 
when not at work, and sporadic attacks in other stabled animals are 
not rare The period of incubation under natural conditions is not 
readily determined After ingestion it is probably one or two weeks, 
after bites and w oimds it may be much less 
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Forms of Anthrax. — (a) Peracute Anihrax (Apoplectfc). — This is 
always a rapidly fatal general infection. It is the usual form 'in sheep, 
a frequent form in cattle, and it is occasional in the horse. Death in 
convulsions may occur in from a few minutes to two or three hours. 
Tremors, grinding the teeth, pounding heart beat, congestion of the 
mucosae, dyspnea, and collapse may be noted in animals that do not 
drop dead without previous warning. Bloody foam is often expelled 
from the moutli and nostrils, and blood from the anus and vulva. This 
type is most prevalent in the beginning of an outbreak. 

(b) Acute Anthrax . — ^The chief characteristics are those of a general 
infection ushered m with a temperature of from 105° to 107° F. The 
onset is sudden with marked depression, drooping of the ears, conges- 
tion and hemorrhage of the visible mucosae, muscular tremors, cessa- 
tion of the milk secretion, a rapid pulse, and a high fever. As in acute , 
septicemias, other manifestations vary according to the intensity of 
the invasion in different parts of the body. Thus one observes necrosis 
and inflammatory edema of the skin, enteritis with bloody diarrhea,' 
excitement and mania from meningo-enccphalitis, hemoglobinuria from 
nephritis, and swollen lymph glands. The symptoms are not the same 
in all individuals. Horses and cattle may continue to eat until shortly 
before death. The terminal symptoms are those of the peracute typo 
with normal or subnormal temperature. The course is from one to two 
days, sometimes longer. 

In cattle, swellings similar to those observed in the horse are occa- 
sional, and the course is somewhat shorter — twelve to twenty-four 
hours; these swellings appear at the throat, on tlie neck, chest, flanks, 
or back. But enteritis with bloody diarrhea is the usual localization. 
Swellings on the tongue (gloss anthrax) and the rectal mucosa have 
been described. The milk, if obtainable, is usually bloody. 

In the horse the owner may have noted swelling of the mammary 
glands or sheath. At first this is hot and painful and within twenty-four 
hours it may become so extensive that walking is difBcult. Yet the ani- 
mal may be bright, continue to eat, and carry a normal temperature or 
have a fever of 106°F. Exceptionally, even after the swelling has become 
extensive, the temperature may Tail to rise or it may go only slightly 
above normal. On the second day the enlargement becomes cool and 
painless, and the overlying skin is normal in appearance, the appetite 
poor, and the breathing fast, while the temperature drops to 104° or 
102°. Near the end, colicky pains often appear, the temperature falls 
below normal, and deatli occurs suddenly about tlie third day, though 
it may take place much earlier. When swellings develop in the pharyn- 
geal region — edema of the glottis, inspiratory dyspnea develops early. 
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Similar sn dimes sre commonl) locaUd m 

thoracic regions Less often the onset is a 

and a fatal septicemia iv.tlioul ancllings ' „ aug- 

horscs It often attacks only one or loo individnals on farm, 

gcstion that It IS earned b> biting flies p,|, ma of the throat 

Sanne are chiefly affected with an ffLation and 

-edema of the glottis-tliat soon leads to dea It < „ ^,les 

septicemia Infection is caused by eating 

around the cars, and in Germany by Uic and face, 

One observes bloody froth at the bps, saelling of Uie usual 

symptoms of choke, petechial hemorrhages on the 

symptoms of an acute general infection „ also 

Sion from others in the herd, and a liigli fever ™ay^ 

occur over the chest and abdomen these may be 

they are not painful When infecUon enters bloody 

stead of the pharynx the symptoms are those recovery 

dysentery Death usually occurs in from 12 to 35 ^ ^ 

IS occasional In some instances the cxlemal lesions are a 
chronic form there are no distinct symptoms 

the abattoir Wliile swine are less susceptible than cattle, th y ^ 
easily infected from eating contaminated refuse, and the dise 
swine 13 limited almost entirely to farms where other species hav 
of anthrax Chickens die withm 24 hours 

(c) Subacute Anthrax— Tbts term applies to convalescents irom 
latter period of an outbreak, and to the animal that possesses a 
resistance Since carriers have been reported m cattle and swm , 
may expect occasionally to find individuals in which the sa 
atypical with respect to both course and form 

(d) External and Internal Anthrax— In man anthrax is a local m 
fection of the skin (malignant pustule, and malignant anthrax ’ 

the lungs (^ool sorters disease) or the intestines The skin 
termed external the others internal Malignant anthrax edema m m 
appears to resemble closely anthrax edema in animals 

Prognosis — In heavily infected districts, and under exposure 
swarms of flies, the disease is highly destructive to all species of domes 
tic animals When the infection is less abundant and virulent ^ 
small part of a herd suffers, but the mortality in the sick is from 90 o 
100 per cent Recoveries are mainly confined to local external m ec 
tions, and the last to be attacked m an epidemic Burnett* has repor 
192 cases of anthrax in St Lawrence County, New York, with re 
covenes in 8 horses and 14 cattle . 

Diagnosis — Sudden deaths m pastured stock may be caused y 
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other acute infections — ^blackleg, hemorrhagic septicemia, by lightning 
stroke, and by lead or other poisoning. Cattle not infrequently die at 
pasture, especially in the spring, without a diagnosis being made even 
when the cases are thoroughly investigated. Recognition depends 
largely on finding the bacillus in the blood of the sick or the tissues of a 
fresh cadaver. Because of the importance of making an early diagnosis, 
smears from the blood before death are preferable. In no other disease 
are similar bacteria found in the circulating blood. Yet anthrax bacilli 
may not be found in the circulating blood until shortly before death. As 
a rule, however, they may be easily demonstrated from cutaneous 
hemorrhages immediately after death. If doubt exists a mouse or a 
guinea pig should be inoculated. Any acute, undiagnosed, febrile dis- 
ease occurring m the summer suggests anthrax. Edematous non- 
crepitating swellings are highly suggestive. Autopsy lesions of special • 
significance are: failure of rigor mortis, bloody foam at the body 
openings, hemorrhages throughout the body, and enlargement of the 
spleen. 

For laboratory diagnosis send fresh iced blood, heart, spleen, or liver. 
A negative report is not always conclusive, for the bacilli die rapidly 
in putrefactive tissues and they may succumb in transit A common 
method is to ship an ear wrapped in sterile cotton. To avoid the possi- 
bility of establishing soil infection from the cadaver, samples for diag- 
nosis may be in the form of biood drawn by needle from the jugular 
vein, or one may obtain a piece of spleen through an incision between 
the 9th and 10th ribs. For distant shipping collect blood on swabs, 
blotting paper, or glass slides, and allow to dry. 

Immunization. — Pasteur vaccine. The vaccine introduced by Pas- 
teur in 1881 has been extensively employed with good results. It is the 
live bacillus, of two strengths, to which the subject is inade immune by 
receiving first the weak, and twelve days later the strong. Immunity 
lasts approximately a year, but when the infection is virulent and 
massive, breaks may occur before the end of the season. It has been 
succeeded by those of higher efficiency. Efforts to protect against in- 
tensive exposure have led to the use of spore vaccines in series 1 to 4, 
in which the last has little or no attenuation. 

The variety of anthrax biologies in use at the present time is some- 
what confusing. In a recent report by Goehenour and associates,* the 
following arc described: 

Antianthrax serum produces a rapid brief immunity. 

Antianthrax serm and anthrax-spore vaccine used simultaneously. 

Anthrax-spore vaccine (single injccUon) . 

Anthrax-spore vaccine (3, 3 or 4 xniections) . 
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Anthrax spore vaccine m saponin solution 
Anthrax spore vaccine, intradennic 
Anthrax-bacillus bactenn, killed whole culture 
Anthrax-bacillus bactenn, killed washed culture 

Anthrax aggressin / *;, v 

In the report presented m Bulletin 4^8,* upon the efficacy of an fs 
biologies m producing immunity in previously unexposed animals, t e 
following conclusion is reached . 

“The immunity conferred by the living spore vaccines was especially 
well maintained at 300 and 360 days in the msUnces of the anthrax- 
spore vaccines (single injection) and the anthrax-spore vaccine (intra 
dermic) , and was well maintained also in the instance of the anthrax- 
spore vaccine in saponin solution No appreciable immunity, howeve^ 
remained in the animals vaccinated with antianthrax serum an 
anthrax-spore vaccine used m combination “ 

The prompt and effective protection of vaccination against anthrax 
IS shown by the results obtained m sheep, as reported m Bulletin 4^8 
“With anthrax spore vaccine (intradcrroic) there were 100-per cent 
survivals at 4, 16, and 108 days, as compared with 25-per cent survivals 
in the control group At 155 days there were 83-per cent survivals, as 
compared with 17-per cent survivals m the control group At 300 and 
360 days there were 100 per cent survivals, as compared with 33 per 
cent survivals in the control group 

*‘The biologies which - produced weJl-marked immunity Vrcre 
Anthrax bactenn (washed culture), anthrax-spore vaccine (mtrader- 
mic), anthrax-spore vaccine in saponin solution, anthrax-spore vaccine 
(single injection), and anthrax spore vaccine (double injection) An- 
thrax aggressin produced a lesser degree of immunity, and anthrax 
bactenn (whole culture) produced comparatively httle ” 

Anthrax spore vaccine (intradermic) js available m four strengths 
according to the degree of attenuation The weakest (No 1) is espe- 
cially indicated for horses and mules No 2 or 3 js commonly used for 
preseasonal vaccination of catUe where exposure at pasture is antici- 
pated, this IS a routine practice m anthrax distncts Anthrax spore 
vaccine (No 4) m combination with 50 cc of antianthrax serum ^ 
indicated in cattle where the disease is already present The serum 
confers immunity against immediate exposure and this lasts for ap- 
proximately two weeks, in the meantime the vaccine has established 
an active immunity which lasts throughout the season It has been 
reported that m highly susceptible individuals spore vaccines may 
occasionally cause fatal vaccmation anthrax In anthrax distncts 
preference is given to anthrax spore vaccine (intradermic) Spore vac 
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cinea (subcutaneous) are also available and arc sometimes used when 
this form of administration is more convenient. In the experiments 
reported in Bulletin 4^8, intradermic administration was more prompt 
and efficient than subcutaneous injections. Specially attenuated vac- 
cines are available for sheep. 

According to Houghton® the vaccination of sheep as a routine meas- 
ure is not economically sound. But in affected herds there is a tendency 
for the disease to persist unless exposed animals are vaccinated which 
may be necessary to save the flock, and preventive vaccination is often 
practiced in purebred breeding flocks. 

When a single animal dies on a farm where there is no previous 
history of anthrax, it usually is best not to vaccinate the remaining 
animals.^ On noninfected farms and areas only bacterins should be 
used. It is possible for any of the attenuated vaccines to regain viru- 
lence and establish new centers of infection. 

Sanitation. — ^To prevent soil contamination all cadavers should be 
deeply buried* or burned without cutting the skin, and material that 
drops from the body openings or that has been in contact with virus 
should be destroyed by disinfection or burning. Suspected hides or ani- 
mal products require thorough disinfection for the protection of both 
men and animals. Infected premises should be quarantined to prevent 
the removal of infected cattle. As far as possible the sick should be 
segregated and the well removed to a different pasture. Where the 
disease exists take the temperature of all animals night and morning 
and make a diagnosis of anthrax in all that have a fever. 

Treatment. — ^Antianthrax serum has proved to be successful in the 
treatment of anthrax in both animals and man.^“ The dose is 100 cc., 
preferably in the vein. According to Derflinger,^' an initial dose of 
250 cc. is more effective. Penicillin in oil, 1 million units daily, was fol- 
lowed by marked improvement within 24 to 36 hours after receiving 
three doses — Sugg, R. S.® Definite and beneficial effect from the use of 
penicillin in the treatment of anthrax in South Africa has been reported 
by Wessels and DeKock,^ Aureom)'cin and Terranaycin have also been 
used in man with results comparable to those obtained from penicillin.* 
Successful treatment of vaccine anthrax with a combination of peni- 
cillin and terramycin, and terranaycin alone, has been reported by 
Bailey.® 
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blackleg 

(Black Qaarter, Emphysematous Gangrene, Symptomatic -Inl 

Defimbon—An acute general intcction ot emptj 

sheep, caused by Clostndmm chauvoei, and LlJ re 

semaloua saellmgs of the muscles, especially those of Urn g u j 
giom In 1875 itnas diflcrenUatM ^=;®;“SS a«> 

1879 80 Arlomg, Comcvui, and Thomas desenbed th 
immunized animaU tvith an attenuated muscle vaccine , - 

Etiology -In the United SUtes it is widespread “ ^“^ution 
Valley, and it is a frequent enzootic in nearly e\ cry state 
IS world wide Young cattle from tour months to ‘"o p.gs 
chiefly, other susceptible animals arc sheep and goats, and 
by injection It is not known to occur m horses or swine 
animals are pcnnanentl) immune Purebreds are more suscep 
grades, and those m fine condiUon are less resistant than me f 
AV hilc the disease may occur at any season, it mr » 

spring and fall in pastured catUe, and it may occur m the wi 

stabled cattle , , ,» fnrm is 

Clostridium chauvoei (BaciUus chauvoeij —The vegetative 
found m the diseased muscles of the cadaver A small amoun 
Ussue miected into a guinea pig kills m from one to pjg 

made from the diaphragmatic surface of the liiier of the gm 
and stained accordmg to Gram, or with aqueous solutions o ^ 
dyes, show the organism in the form of rods 3 5 microns m 
arranged singly or m pairs Some of the rods contain spin e 
spores At the pomt of injection one finds a local swelling, 
infiltration of the subcuUs, and sometimes gas formation I “ ^ 
pathogenic to rabbits In parts of Europe blackleg is caused 
infection of malignant edema (Cl sepficiwn^ and blackleg (C c 
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voei). In the United States tiic cause has been considered to be CL 
chauvoei only, but in 1937 Breed' reported that in a number of states 
in the Middle West, from Illinois to Colorado, heavy losses from black- 
leg in cattle have occurred following immunization with Cl. chauvoei 
products. On examination of tissues from these areas, Cl. septicum was 
found and in three instances Cl novyi also was found. A toxin of CL 
chauvoei has been described by Mason.* Spores are formed in the 
tissues. 

Modes of Infection. — (a) SoU Infection. — This readily occurs since 
spores are formed botli inside and outside the cadaver. Once infected 
it remains so permanently. 

(b) Ingestion. — Infection usually enters through the digestive tract 
in the form of spores from contaminated pastures or water. 

(c) Wound Infection. — Earlier writers accepted the view that black- 
leg is chiefly acquired through small wounds in the skin or mucosa, and 
this view is still held by some. Heller* writes that “the mode of infec- 
tion in blaoWeg, beyond its being an occasional contamination of gross 
wounds, is entirely unknown.” Blackleg in lambs following vaccination 
for enterotoxemia has been reported by Albiston* of Australia. 

Morbid Anatomy. — Putrefaction develops rapidly except in the 
affected muscles, so that extreme bloat is present shortly after death. 
In the affected muscles gas formation continues in the cadaver, leads 
to marked tympany and causes the legs on the upper side to extend 
straight out. Bloody froth often exudes from the mouth, nostrils, and 
anus. The skin over the swellings is usually normal but in the center 
it may have undergone dry gangrene. On incision the connective tissue 
under the skin and between the muscles is found to be infiltrated with 
discolored bloody serum and gas. This emanates an odor that is usually 
described as sweetish-sour or like that of rancid butter. The muscles 
are swollen, emphysematous, dark or black, and friable. Swelling is 
due to distension with gas that presses the bundles apart, prevents 
collapse when they are cut, and gives to them a dry spongy texture. 
Similar swellings are found rarely in the masseter muscles, the tongue, 
pharynx, diaphragm, and, according to Law* in tlje pleura, Jungs, and 
' even in the walls of the stomach or intestines. 

On opening the abdominal cavity one may ‘find serum, hemorrhage, 
fibrinous exudate on the peritoneum, and enteritis. The spleen is 
usually normal but it may be swollen and. hemorrhagic. The liver is 
swollen and congested; it may contain circumscribed dry yellowish foci 
from ^4 to 1 inch in diameter. The kidney changes are similar to those 
in Uie liver. In the chest cavity one finds changes similar to those in the 
abdomen: bloody serum, hemorrhage, and fibrinous exudate on the 
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.erosa degeneraUon of the heart m^cle. « 

the interlobular lung tissue According to 1 

frequent m calves The blood, except in the swellings, 

coagulates readily fivp davs The 

Symptoms— The incubation period is from one to fi ^ 

onset 18 sudden The initial symptom is . ^nfection- 

out fever, or there may only be signs of a marked g 
depression, fever tremors rfpvelop m 

Sniellnigs are the most characteristic “itly 

the muscles of the shoulder, hip, chest, back or f 

in those of the neck, pharynx or tongue, and never bel ^ 

or tarsal lointa or on the tail The swelling is at 
painful In a few hours it is extensive, erepitaimg. “'j 
Ld soon It IS cool and painless Finally the skm over the “nter m Y 
become dark, dry, and parehmenUike in eonsisteney P'™® ““ ,, 

veals tympany from the colleetion of gas beneath Incision r 
frothy, dark, sour-sraellmg fluid The connective tissue “ e 

swelling undergoes edematous infiltration and the neighboring y 
glands are swollen The general symptoms are complete anom » 
marked prostration, muscular tremors, congested , ^fvfo-e 

rapid pulse, and a high fever that becomes subnormal shortly 
death Colic may be present In most cases the disease is fatal m 
twelve to forty-eight hours A milder form with recovery is sometim 
observed m older animals j| 

Diagnosis —The appearance m young pastured cattle of a rap j 
fatal febrile disease associated with crepitating swellmgs-in the 
muscled parts is sufficient evidence to justify a diagnosis of blackleg 
its usual typical form it is not liable to be confused with other 
In the few cases of blackleg encountered in our ambulatory clmic ^ 


initial case has occurred in February or March m stabled young 


stock, 


m one of these, swellings and fever were absent and diagnosis wa 
made by finding the typical changes m the muscles on autopsy 
Suieet clover poisoning has been mistaken for blackleg because o 
the lameness and skin sviellmgs, but the swellings of sweet clover p^ 
sonmgs do not crepitate In anthrax the spleen is usually enlarged, ® 
blood fails to clot, and if swellings are present they do not crepitA 
The anthrax bacillus is found m the circulating blood shortly before 
death, or m subcutaneous hemorrhages directly after death Hemor- 
rhagic septicemia affects animals of all ages, swellings are seldom preS" 
ent, but they may be found in the pharyngeal region, severe involve' 
ment of the lungs is the rule 

Since any of the three infections, anthrax, hemorrhagic septicemia 
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or blackleg, may assume a purely sapticemic form, differential diagno- 
sis may depend upon microscopic examination of the smears, inocula- 
tion of small animals, or cultures. The lesions produced in guinea pigs 
by CL chauvoei are characteristic — inflammatory edema at the point of 
inoculation, and spore-contammg, single or paired rods in smears taken 
from the peritoneum or diaphragmatic surface of the liver, Ravenna® 
has reported ihat in the absence of local swellings other charac- 
teristic changes are usually present in blackleg in the form of an 
endocarditis of the right heart, an endoartcritis of the pulmonary 
artery, or inflammatory changes m the heart muscle. 

Infection with Cl. ^epticum (malignant edema) is stated by Heller® 
to be an occasional cause of gas phlegmon in cattle, and the usual cause 
of braxy in sheep; while in horses and swine gas phlegmons are caused 
by Cl. septicum but not by Cl. chauvoei. According to Moore and 
Hagan,’ “differentiation of blackleg and malignant-edema infections 
of herbivora is not always easy; most of the cases are diagnosed as 
blackleg." Meyer* has written that “because of the frequent absence of 
typical swellings the disease is not so easily recognized as it appears 
from the text books.” 

Prophylaxis. — Immunization. — Losses from blackleg may be readily 
prevented by vaccination. 

(a) Arloing’s Vaccine.— This was a double vaccine first made in 
France in 1883 from dried pulverized diseased muscles attenuated by 
heat at X00° to 104° C., and 90® to 94° C. The weaker was injected 
first in the subcutia of the tail, followed in ten days by the stronger. 
Kit^s modification, 1888, was from the same kind of material heated 
for six hours at 85° to 90° C. It was used as a single injection in the 
subcuris of the shoulder region. In 1896 Norgaard developed a single 
injection vaccine heated for six days at 94° to 95° C. This was distrib- 
uted free by the United States Bureau of Animal Industry until 1922, 
and it proved to be highly effective. While these vaccines were of great 
value, they contained the living spores which sometimes caused the 
disease in vaccinated stock. 

(b) Blackleg Aggressin. — This is a germ-free filtrate from diseased 
tissues of a blackleg carcass. Schobl,* applying Bail’s aggrcssin theory, 
immunized guinea pigs in 1911 and cattle in 1912 by this method. It 
produces an active immunity that is sometimes claimed to be perma- 
nent. Field trials conducted by Hart*® in California “showed that this 
material will not confer life immunity in animals vaccinated at 6 
months of ago. ... It is, therefore, recommended that where this ma- 
terial (blackleg culture filtrate) is used, all animals of susceptible age 
be vaccinated twice yearly, the same as has been the practice with the 
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, Mnlilpr” slates that ‘ the immunity conferred by 

old muscle vaccine Mohlcr sUtca i aggrcssm and 

the vaccination vanes according t last for 18 

filtrate appareaUy ”„„cina*^ with powder vaccine 

montha or longer Animals that infected dislncts 

before they are 0 months old and , , ^pn." Blackleg ag 

should be rccaccinated before the next bla g 

gre^rn has been widely and f “ ‘t^Hres of blaek- 

(c) Blackleg Wtmte-A germ free f ™ ^^^nes It« 

leg organism in a special media conlamng liver an 
an arSfieial aggressin developed by K.tta- in Japa^Ita action 
of natural aggressin and the cost of " „rted that 

(d) Stenle Cullirrcs -Leclamche and of formol 

young cultures of Cl ‘^"^^^^^tigeM that ate far 

become avirulent and nontoxic and yield ste S ^„lturC3 These 

more active m the production of immunity ^,tes. they 

baclenns (anacultures) ate now widely used '“the Imquency 

are effecUve, safe, and relatively inapensive because of the^ 
of Cl septMim mtection in blackleg especially in sheep, 

containing both Cl cliauvon and sepheum is often mod 

(e) BlecHeg Serum -In exuting outbreaks fte well y 
promptly immunized lor fifteen to thirty days with of 

blackleg serum Vaccine may be given two weeks alter the 1 

Heller" states that ammals immumzcd against the vibnon 
group are not immunized against blackleg and vice verea an e^ 
the opimon that cattle should be unraunizcd against h°“ P P ■ ^ 
perhaps such practice should depend on the nature of tn & 

found to infect a particular locality i ,«fpption. 

Samtation.— Blackleg cadavers are the chief source of soil 
They harbor the germs in large numbers and liberate them 
artificial and natural body opemngs For this reason every dea 
should be promptly burned or buned, and vath few or 

should be disposed of m the same manner Disinfect all w 
utensils that have come m contact with the mfection The sur 
the ground may be made safe by bunung it over with a heavy ia> 
straw Because of the vitality of the spores of blackleg, 
remain mfected for years even when kept free of cattle ^ ^ 

where contammaUon of the soil is limited the disease may e a\ ^ 
by a change of pasture It seems probable that m tune an m e 
pasture may become free of the germs if all animals feeding 
are vacemated m order to prevent the addition of new mfection 
blackleg cadavers 
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Treatment. — ^Blackleg serum is indicated for the sick. Its value 
is limited largely to those animals in a diseased herd that are found to 
be carrying a fever on routine ej^mination of apparently normal in- 
dividuals. The usual dose is 100 to 200 cc., though twice this amount 
may be given. Penicillin alone, or combined with sulfamerazine, or with 
antiblacHeg serum has been effective^* 
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MALIGNANT EDEMA 
(Gas Phlegmon; Braxy in Sheep) 

Malignant edema is a rapidly fatal gas phlegmon caused by various 
strains of Clostridium septiewn. It is not infrequent in the United 
States. 

In tbo horse it is a wound infection disease caused by a nail or 
splinter that entere where there is an abundance of fascia and few 
muscles, such as the face or limbs. In swine it sometimes follows cas- 
tration or vaccination when Uie animals are kept in filthy yards or 
pens. In sheep it is a wound infection disease after castration, docking, 
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or shearing, and m a similar ™“^(^7ttrinjury, crepilat- 

castralion Within a tew houm to a “ ,ty „ddiah Uim 

mg swellings “a ^“Lymptoms arc marked 

exudate The temperature s high and toxin y P ^ 

wounds of the face of the horse the P ^ hours 

head and neck, often to the lungs, ’“„Xa Severe pur- 

The temperature is high and toxic symp .milnr svmptoms, but 

pura hemorrhagica affecting the head presenta similar sympto 

there 13 no creptitation «viidp a dirty reddish 

On autopsy the incised gangrenous swe^bngs exude 7 

exudate mixed with gas bubbles other acute 

of the lungs the internal changes arc like those found m 

septic conditions „o„s« of braxUt ^ 

Braxy-Cl sepiinuia is also regarded as the cause 

ease of the digestive tract of sheep in certain are q „ i braxy 
and to some extent m other conolnos As desenbed by 
in Scotland is ohiedy a diSuso intense inaammation ^ ^ 

affecting young animals in the late fa 1 ^ , believM 

rapidly fatal that affected lambs are ” “'Xenee He states 

that frosted grass in the rumen is a a sort of 

that the disease is more of the nature of a wound infeo ' 

'gas gangrene' of the stomach with on organism of the CIO 

sJpfuLmV as the sole invader, and that if sheep I'V , 

first winter on infected land they are immune for life M 

tions two conditions in the guinea pig which serve to c a from 

infection (1) the presence of the organism m chains in sro , 

the surface of the liver and (2) intense infection of the Bwmacn 

small intestines, especially the latter As described m b^&^ blackleJ? 

Cl septicum is a motile anerobe similar in morphology to 

bacillus In the cadaver it is found m the wall of the ^bomas » ^ 

peritoneal fluid and the heart blood It kills guinea pigs m -.tisceP" 

and causes lesions similar to those of blackleg Rabbits are less 

Morbid Anatomy —Sheep that have acquired the disease at 
with no visible wound infection, show marked deep inflammation 
abomasum, sometimes with edema This is the primary 
may be absence of other gross lesions There is a slight excess o 
toneal fluid Gas phlegmon may be present in the muscles, prese 
lesions identical in appearance with those of blackleg tiness 

Symptoms — The onset is sudden and marked by anorexia, ' 

and a fever of 106«-108® F Death occurs withm a few hours 
Uon of gas swellings m muscles is frequent A slight or marke 
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sion of the abdomen is common. The disease may be prevented by 
double vaccination with formalized cultures. Previous to vaccination 
the losses were sometimes from 20 to 30 per cent of a flock. Filtrates 
are of comparatively less value than in blackleg. 

Gas Phlegmon of Swine is met with occasionally as a result of 
accidental wound infection, and after immunization against hog cholera 
under filthy conditions. Here, also, the cause is Cl. septicurn. The dis- 
ease has been described in the United States by K. F. Meyer.* 
Malignant Edema of Cattle is reported frequently from Europe, 
where it is considered to be a parturient infection. Fincher* has de- 
scribed one typical case m this country due to wound infection, and to 
judge by unpublished reports the disease m cattle is not rare in the 
United States. An excellent report on gas edema diseases has been made 
by Scott and associates.® 

Immunization against Cl. sepficuin. infection is obtained by the use 
of bacterins (anacultures), as in blackleg. 
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BACILLARY HEMOGLOBINURIA OF 
CATTLE AND SHEEP 

Bacillary hemoglobinuria is defined by Vawter* as a peracute infec- ' 
tious malady characterized by high fever, depression, rapid hemolysis, 
.hemoglobinuria, and bowel hemorrhages, terminating in death in 24 to 
36 houra. The infective germ is Cloztrtdium hemolifticum. The most 
characteristic lesion is a large infarct 5 to 20 centimeters in diameter 
which is always found in the liver of affected cattle or sheep. 

The disease is endemic in swampy poorly drained mountain valleys of 
Nevada, California and Oregon. It has been diagnosed in Idaho, 
Montana, Louisiana, Utah and Texas, and it has also been observed in 
Mexico and Chile. Seasonal occurrence is chiefly from June to No- 
vember, with sporadic cases through the winter. In infected areas 
susceptible additions come down in rapid succession in a week to ten 
days, and losses may run from 10 to 25 per cent in non-vaccinated 
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cattle. The postaortem changes are Eencrelired icte.^, 
cutaneous and Bub&eroua hemorrhages, nn^ . i j„ serum The onset 
infarct in the liver. The body cavities contain ^ eyes are 

is sudden with loss ot appetite, ruminaUon, and milk flow T ^ 
sunken and the mucous membranes arc “"Seated or y ■ _ 

perature at first may reach 100“ F , but it soon tails. The boa el e ^ 

Uons are at first scanty, and bloi^y diarehea PP ^ 

urme is dark red (hemoglobmuna) aad foamy. The r d 1 
ranges from 1.5 to 45 million, and Uie •'cmeglobin from 3 6 ^ ^ 
per 100 cc. The disease may be confused with “"‘^rn 
peracute attack, the sudden appearance ot 'jifferclice 

similarity of the postmorlcn changes The most importa 
is the anemic infarct of the liver which is always present m 
hemoglobinuria of cattle and aheep The a\erage course xs When 
hours and the mortality m untreated animals is over 95 per cenu 
given early, antitoxic serum (500 cc. per vem) is often lo . . 

rapid recovery. Immunization for a period of one year i 
from a formalin-killed toxoid bactenn 
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BLACK DISEASE 
(Infectious Necrotic Hepatitis) 

Definition. — An acute, infectious, highly fatal toxemic 
sheep, and occasionally of cattle, followmg the multiplication of pr® 
ously latent spores of Cf. novyi type B (Cl. edematiens; B. piflo®/ 
areas of liver necrosis due to injury from liver flukes , 

The cause of this disease was first identified in 1927 by Turner a 
Davesne' in Australia. It was first recognized ra the United States y 
Marsh* in Montana, where the losses have been so great that many 
owners have gone out of the sheep business. In 1939 it was repor 
by Shaw et al.* as a hitherto widespread disease of Oregon sheep 
ring in fluky pastures. The causal organism exists in the soil of affec 
districts, and within the animal it is usually confined to the hepa 
necrotic foci. In areas in which liver fluke exists severe losses 
sheep occur which are not directly due to liver infestation, but are 
result of bactenal activity secondary to fluke infestation. Death 
produced by a toxin elaborated by Cl. novyi in fluke-infested livers. 
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On autopsy there are many subcutaneous hemorrhages on the back 
and sides from which the name “black disease” lias been derived in 
Australia. The pericardium is distended with clear fluid. On section 
of the liver from one to several yellowish necrotic foci one to several 
centimeters in diameter are found (Turner*) and these are the most 
characteristic lesions of the disease. 

There are no well-defined symptoms; often the animal is found dead. 
16 has been confused with hemorrhagio septicemia and braxy. The 
single vaccination with a 5 cc. dose of alum precipitated toxoid im- 
munizes sheep against Cl. novyi for at least 17 months (Tunnicliff*). 
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HEMORRHAGIC SEPTICEMIA OF CATTLE 
(Pasteurellosi^ bovis; Shipping Fever; Stock-Yards Pneumonia) 

Definition. — Hemorrhagic septicemia is the name of a group of 
infectious diseases, usually acute, caused by Pasteurella multocida, 
occurring in cattle, sheep, swine, birds, and rabbits, and characterized 
by hemorrhages in the internal organa. 

In cattle it is an acute general infection of sudden onset, high fever, 
and pneumonia, Ifsss often by gostroentexitis, or only by extensive hem- 
orrhages of the internal organs. A form associated with inflammatory 
edema of the skin (edematous form) has also been described. 

Etiology. — ^Bollinger,* in 1878, first described the disease among 
wild boar, deer, and cattle in Munich. 

According to Washburn* hemorrbagic septicemia appeared in cattle 
and deer in Texas in 1896. It was reported from Tennessee by Fenni- 
more* in 1898, and from Minnesota by Reynolds,* and Brimhall® in 
1902-1904. While natural infection between cattle occurs readily, arti- 
ficial inoculation of cattle with cultures of P. boviseptica is tisually 
without effect. In 1912, however, Mohlcr and Eichhom* reported re- 
covery of a strain of Pasteurella from buffalo in Yellowstone Park 
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which WAS pathogenic to cattle when of the 

buffalo strain, P bubatepi-c«, is the m ^„„„„cial bacterins 

group and it is used in the prepar of FasteureUa m Ihe 

^^Because of the presence of . f „f o“ 

tissues of normal animals, as well as m *0 1.^ ,3 doubt in the 

died of hemorrhagic septicemia m » disease Murray' 

minds of some that Pastenrelln is the d^^ease has been 

states that in Iowa there are many farms _ , , ^d Gochenour, 

known to appear periodically for -“““y disastrously, 

writing of the group, report that .1 occurs dairies 

Moore and McAulifP have report.^ its “''‘- 

in Cortland County, New York. Jones ^d ‘‘""“"ite bom- 

break of pneumonia in dairy cows in New Jersey to 
Slums, L they were able to transmit the disease » ^d a 

disease is frequent m the United States, both as an 
sporadic affection, but the chief losses are in Uiere 

or in herds to which such have been added In „ the 

has been an increase in the incidence of ddv prevalent in 

northeastern part of the United States It is now become 

area, where it was unknown ten or twenty years ago , it ha ^ 
a serious disease of dairy cattle in the East and it P 
increasing m the Middle West Outbreaks are not m r q g-oosurc 
where there ha%e been no recent addiUons, and no unusual ^ ,jy 
The first outbreak of this disease m cattle m Norway to ^ 

recognized was described by Hellesnes'* in 1936 The causa 
inas closely related to that which causes pasteurellosis m 
Transmission expenments m two cows were successful, in ® 
tracheal inoculation caused the pectoral form, and a su 


inoculation caused Uie edematous form nrtatioo, 

When the resistance of an animal is lowered, as from transpo 
there IS an increased susceptibility to an attack When A_g 

have been transported are added to a herd, the permanent jg 

the herd may be the only ones to acquire the disease In such 
there is no evidence of a lowered resistance, the newly added an^ ^ 
have acted as earners of an infection capable of causing isc 


the absence of any predisposing influence nolV' 

Bactcnology.— The organism of the group Poiteurella is ap 
morphic aerobe It is a nonmotilc gram*negative rod and fo ^ 
spores In smears taken from diseased tissues, it gives, singly ° ^ 
short chains, a bipolar stain with aniline d>es Guinea pigs or ra 
injected subcutaneously with material from the lesions soon is 

such matenal from cattle may not be fatal to rabbits. Its ba i 
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the upper respiratory tract and the digestive tract of normal animals. 
It is a saprophyte and a faculative pathogenic parasite that succumbs 
quickly to the direct action of mild disinfectants. Ita virulence is 
extremely variable, often depending on a marked lowering of the vi- 
tality of the affected animal — fatigue from transportation (“shipping 
fever”). According to Priestly,** virulence depends on the presence of a 
capsule and only a virulent capsulated strain should be used for im- 
munization. The virulence also varies according to the species. Appar- 
ently P. bubaliseptica exceeds all others in this respect. There are many 
reports of the disease in water buffalo in warm climates, where the 
infection is highly fatal. In this species the disease is termed barbone. 
In 1883 Kitt proved tlie bipolar bacillus to be the cause of the disease 
described by Bollinger. In 1880 Pasteur found it to be the cause of 
chicken cholera; in 1881 Gaffky found it to be the cause of rabbity 
septicemia; and in 1886 Loeffler found it to be the cause of swine 
plague. In 1886, Hueppe,** recognizing that the causes of these diseases 
were identical so far as could then be determined by animal inocula- 
tion, gave the name hemorrhagic septicemia to the entire group. These 
microorganisms are still classified as a single species under the name 
PasUurella mullocida (pleumeplica), and also as a multiple species 
according to their source as Pasteurella boviseptica in cattle, P. su^ep- 
. tica in swine, P. ovkeptica in sheep, P. avmptica in fowls, etc. The 
convenience of a fiexible classification, however confusing, is shown 
in a report from Jones** (1921) who writes, “it has been possible to 
show that certain well-defined cultural and serological groups exist 
among the strains of what may be termed the bovisepticus group.” 
Since the infection does not spread from one species to another, the 
need for a multiple clinical terminology is obvious. 

Morbid Anatomy. — ^The unopened cadaver is negative except in the 
edematous form where one finds subcutaneous edema of the head, neck, 
and throat, gelatinous infiltration around the larynx and pharynx, and 
swelling of the adjacent lymph glands. 

In the pulmonary form the body cavities often contain quantities of 
fluid. Extensive pleuritic adhesions are sometimes present. The lungs 
present extensive consolidation. On section these variously colored 
pneumonic areas are separated by a marked edematous thickening of 
the interlobular septa; this gives to the lung a typical and striking 
marbled appearance. When the course has been somewhat prolonged, 
necrosis and abscess formation are found. The bronchi are congested or 
hemorrha&c and contain exudate. Pulmonary emphysema may be the 
only distinct lesion present. The general septicemic lesions may be alight 
or extensive; they include hemorrhages in the subcutia and intermus- 
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cular tissue, swelling and hemorrhage of the lymph glands, hemorrhage 
on the peritoneum and pleura, and hemorrhagic gastroenteritis. Often 
the pericardium is covered with hemorrhages and contains reddish 
serum. 

In typical endemic pneumonia of calves whose lungs yield 
in pure culture, the pneumonic lesions often are unlike those described 
as characteristic of hemorrhagic septicemia. Edema of the interlobular 
tissue may not be present, and there may be no marbling of the cut 
surface. On the cut surface one obscrvi^ red and gray hepatization with 
small reddish or grayish areas. The appearance is not unlike that of a 
streptococcic pneumonia. 

Symptoms. — Pneumonic Form. — This is the most common type in 
the northeastern part of the United States where usually it is a stable 
disease. As a rule the infection is introduced by animals that have 
recently been shipped. Thus it is brought to New York by cows that 
have suffered from fatigue and exposure during shipment from the 
West. The new additions may be sick on arrival, they may sicken later, 
or they may remain well and serve only as carriers. Heavy losses some- 
times result when cattle are assembled for exhibition or sales, or when 
such animals are returned to the farms. The most destructive outbreaks 
of tlus kind occur in the late fall and m the winter. Occasionally the 
disease attacks animals in a stabled herd to which no additions have 
been made, and it may appear in pastured stock. 

The period of incubation is from 2 to 5 days. The onset is usually 
sudden. On the first day one or more cows are taken with a bloody 
diarrhea, pneumonia, and fever. On the second and third days it 
bi nttLCcia, either in. a severe or a mild term.. Qua nr nyace 
the first to sicken often die within the first twenty-four hours. Often 
the deaths all occur within the first two or three days. Exceptionally 
animals continue to die during the entire course of the outbreak. The 
mortality is especially high in cows that have recently freshened. 
Thermometer readings of the herd may reveal several cases that appear 
to be well yet carry a high fever. 

The characteristic symptoms are prostration, drooping ears, con- 
gested or hemorrhagic mucosae, lachrymation, fast pulse, rapid breath- 
ing, and a temperature of from 104® to 106° F. with chills ; in some cases 
the temperature remains normal. Anorexia is complete and the milk 
flow ceases. Extreme dyspnea is marked by extended head, open mouth, 
and protruded tongue. With each breath is an expiratory grunt. Cough 
and induced cough are usually present. Examination of the cheat re- 
. veals r&les, soreness on percussion, and possibly areas of dullness. 
Bloody diarrhea is common, though constipation may occur, and faema- 
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mucosae Edematous snellmgs may also ‘ * (en^ from the 

pharynx, and around the anus and vulva, or *f'‘=y sepUeenuc 

Lbs to the body The general symptoms are those of the sep 

Acute Septicemic Type— This form P''“™^*“p““',*^^luation, 
are common to the acute fatal septicemias wi ^ 

as anthrax and blackleg It sets m rapidly and often leads to 
from 12 to 24 hours , e,,* regardless 

A cerehrol and an mtestmol form have been the 

of rrhero the disease may localize, be it the meninges, the mtotm^ 
lungs, or the subcutis, the disUnguishing features m .^nbed, 

tacks are those of a sepUcemia A chrome fonn ^macl- 

(Hutyra) , the subjects had pneumoma and dianhea and 

°^emorrhagio septicemia is thought by some to be tte 
mlecUon m calf pneumonia Jones and LitUe' suffered 

break m which some of the calves had pneumoma while ° „[ 

only from nasal catarrh Erom the latter they obtamed eul^ra 
bomsepheus. Group I The disease was reproduced expenment^y 
brushing the nasal mucosa of other caives with swabs from c 

Diagnosis— A diagnosis of hemorrhagic septicemia mvltra ran 
versy for the loUowmg reasons Fust, the normal habitat of the oa 
13 on the mucosae of well ammals, so that its presence in the _ 
the dead is not conclusive evidence that it caused the disease 
a bacteriological examination of ammals that have died of the ^ 
may be negative Third, the name has often been applied 1<^ y 
obscure conditions and to diseases of another nature, this has le 
to doubt that the bacillus is e>er pathogemc, and to mterpret a ^ 
nosis of hemorrhagic septicemia as evidence of the 
norance Regardless of these limitations, the disease is a reality 
often appears as a well-recognued and disastrous attack. 

The usual form of “stock-yanls pneumoma,” occurs chiefly aft^ 
ammals ha>e been added to the herd, it is mainly a stable infec 
and it shows no age selecUon. 
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When the septicemic form occurs in pastured stock without definite 
localization it is not easily differentiated from similar forma of anthrax 
or blackleg. A differential suggestion may come from a consideration 
of former endemics in the same locality and the age of the victims. 
P. boviseptkm is usually present in Uie diseased tissues, but bacterio- 
logic examinations are more conclusive for anthrax and blackleg than 
for this disease. Cattle are frequently poisoned by lead and nitrate 
of soda; these cause sudden deaths with lesions resembling those of 
septicemia. 

Prophylaxis. — Vaccination against hemorrhagic septicemia in bo- 
vines was first practiced in the United States by Mohler and Eieh- 
horn;® they used a double attenuated vaccine in the buffalo in Yellow- 
stone Park. Hardenbergh and Boerner” later reported the use of live 
cultures, but the use of these has not become general. In 1924 Buckley 
and Gochenour* wrote, “With a number of carefully controlled experi- 
ments we have proved that susceptible animals can be actively im- 
munized against hemonhagic septicemia with bacterins, vaccines, and 
aggressins. The immunity conferred by these products will persist for 
one year and maybe longer. Probably the most important consideration 
in a production of acUve immumty is the time required to produce 
such an immunity. A series of experimenta conducted on cattle and 
also on small laboratory animals has shown that vaccinated cattle are 
more susceptible to the disease for the first day or two than unvacci- 
nated animals. Also, that increased resistance docs not become demon- 
strable until about the sixth to the ninth day following vaccination. 
Between the ninth and fourteenth days the resistance to hemorrhagic 
septicemia becomes so fully established that the treated animals are 
able to withstand very severe exposures. Several hundred fatal doses 
of virus do not inconvenience animals that have been vaccinated four- 
teen days or more previously.” Buckley and Gochenour* reported in 
1924 that aggressins afforded greater protection than do vaccines or 
bacterins. The dose of aggrcssin for cattle is 5 cc. for bovines, use only 
aggressin prepared from bovine tissues, end for cquincs use only that 
prepared from equine tissues. Severe anaphylaxis and even fatalities 
have occurred in catUe from repeated injection of an aggressin pre- 
pared from tissues of another species. In the vaccination of animals 
previous to going on the show circuit we have observed that the use 
of aggressins before leaving the farm has apparently afforded complete 
protection. 

Because of the time required to produce active immumty aggressins 
and bacterins should bo given at least ten days before danger of ex- 
posure. Their use is not recommended in expo^ or infected herds, to 
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disease first appears and only two or three cows are ofiec ' ^ 
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Regardless of the fact that Buckley and Gochenour* found . 

suceptibility the first day or two following vaccination, and increas 
resistance only after the sixth to the ninth day, some 
believe that either bactenns or aggressins are useful in both sick a 
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cation and it is improbable that time and experience will justly the 
method; it is possible that apparent improvement in such cases is due 
to the natural resistance of the animals. There are numerous examples 
of a high mortality from hemorrhagic septicemia after injection of 
bacterins in herds where the disease already existed. 

The symptomatic treatment of hemorrhagic septicemia is like that ' 
of pneumonia, page 46. Calcium gluconate and camphorated oil are 
beneficial; where the use of serum is prohibitive because of the- cost, one 
may depend upon this combination alone. The sulfonamides are widely 
used. These are given orally in doses of from % to lYz grains per pound 
body weight (0.09 to 0.18 Gm. per kilo) the first day. Reduce the dosage 
25 per cent the second day and 50 per cent the third day. Administer 
in divided doses at 8-hour intervals. In the sulfonamide group, sulfa- 
thiazole, sulfadiazine, and sulfamerazine have each established a 
reputation for efficiency in the treatment of hemorrhagic septicemia. 
Sulfamerazine b believed to be especially effective, since relatively 
infrequent and small doses, one-half those of other sulfonamides, are 
required to maintain any given plasma concentration. In severe attacks 
sulfamerazine is combined with penicillin, 100,000 units administered 
intramuscularly at 3-hour intervals. Using sulfamerazine, McAuliff^* 
has reported a recovery of 95 per cent of 122 cases of liemorrhagio 
septicemia and pneumonia in mature animals. He suggests an initial 
dose of grains (0.09 Gm.) per pound of body weight administered 
in equal parts at 8-hour intervals the first day, followed by % 
grain (0.03) Gra. per pound of body weight in two equal daily doses 
for two or three days thereafter. For more prompt action one may 
first give Yz grain (0.03 Gm.) sodium sulfamerazine intravenously, and 
follow immediately with the oral dosage. 

According to Johnson and Farquharson,** Fasteureila organbms have 
been exceptional in cases of shipping fever in cattle in the Colorado 
section where diphtheroids, streptococci and staphylococci are more 
numerous. In the treatment of sick animals they report excellent results 
from the intravenous injection of the following preparation: potassium 
guaiacol sulfonate, 5 Gm.; ethyl alcohol 95 per cent, 10 Gm.; sodium 
iodide, 6 Gm.; sterile water 90 Gm. For calves weighing 300 pounds or 
less, 75 cc.; calves weighing 400 to 600 pounds, 125 cc.; larger cattle, 
150 cc. When bronchopneumonia appears the results of the treatment 
are less encouraging. 

In the treatment of pneumonia (shipping fever) in feeder cattle, 
Lies” gives 200,000 or more units of penicillin sodium in 500 to 
1000 cc. normal saline solution per vein, and procaine penicillin, I mil- 
lion units intramuscularly. Also sodium sulfamerazine % to % grain 
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PULMONARY EMPHYSEMA OF CATTLE 
In the descnption of hemorrhagic septicemia xn Cortland County 
New York in l92o, Moore and McAuliff* state that they have no 


encountered a pneumonic condition in the pectoral form in 


I total of 


1 



PULMONARY EMPHYSEMA «« 

85 cases of which 33 were autopsied The majority of ^esc were the 



p,g 63-EmphyMma of the June, ea Eometmua found in 
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usually It 18 eazooUe, and m the CorUaud County outbreaks it pre- 
Imed all of the epidemiological features of typical hemorrhagio septi- 
cemia pneumonia in shipped cattle The only difference was the pres- 
ence of interstitial emphjsema instead of consolidation of the lung in 
association with intcrstiUal edema This form of pulmonary emphysema 
IS described here in connection with hemorrhagio septicemia because of 
lU clmical resemblance to that disease It is impossible to know, from 
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fed cov^s in corrals. The maiori#v it may attack a few summer 

after arrival, affecUne both fv, ^ develop during the first week 

“Og both male and female, and mosUy at ages of 
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from 3 to 8 years. The characteristic symptoms are severe dyspnea and 
an expiratory grunt with the head extended and the tongue protruded 
(panting disease). There is complete anorexia and constipation or nor- 
mal bowel movements. The pulse is fast and weak, the temperature 
normal, milk secretion ceases, the animal remains standing and is dis- 
inclined to move. Death may follow in from six hours to two days. After 
two to three days, subcutaneous emphysema may appear in the lower 
cervical or lumbar regions. Unless treated promptly the mortality is 
high. 

Treatment. — Tlie recommended treatments are atropine, adrenalin 
and pyribenzamine in combination with penicillin.^ Or use twice the rec- 
ommended dosage of antihistamines plus 10-15 cc. adrenalin solution 
every eight hours,® administered in the gluteal region witli the animal in 
a chute to avoid excitement; only two of 48 failed to respond. 

Prevention may be accomplished by feeding on hay alone for the 
first two or three days after coming from the range, and when turned 
on lush pasture leave only an hour the first day and increase the time 
gradually, la Canada the cattle on rape and kale are provided with 
hay and straw for which they have a craving. 
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hemorrhagic septicemia of sheep 

( Pasteur ellosis ovis) 

Hemorrhagic septicemia of sheep is most prevalent in the Western 
Plains of the Mississippi Valley. Newsom* writes that the disease in 
sheep is a “real entity," and that “it is not a rare condition in his 
experience." As in cattle, it most often develops after the fatigue of a 
journey and frequently in the pneumonic form. 

Symptoms.— The first to die may show nothing more than the symp- 
toms of a general infection with extensive subserous and submucous 
hemorrhages on autopsy. In animals that survive longer Ib'e pneumonic 
form develops. All show dullness and have a discharge from the eyes' 
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tated from sheep dying of a vanety of diseases „„W to sheep as 

Prophylaxis and Treatment —The same principles apply to sh p 
advised for cattle 

Refesekcx 

1 Newsom I E end Cross P An outbreak of hemorrhegic Bepl.ee.ma m ^P 

J A V M A 1923 62, 759 Colorado Bull 448 1938 Sheep Disc 
WilUams & Wdkins 1952 


HEMORRHAGIC SEPTICEMIA OF SWINE 
(Swine Plague, PasteuTellom suxs) 

DcEmtion —A sporadic or enzootic pneumonia of swine 
a lowered resistance It may be acute or chronic, is catarrhal m yp > 
and often is characterized by necrotic foci in the lungs j.-pov- 

Etiology —Post suwepfvca is the causative agent Until the aw 
ery of the filterable hog cholera virus, m 1905, swine plague 
garded as one of the destructive specific general diseases of swme 
discovery revealed that most of the so called swine plague was 
cholera At the present time few of the destructive enzootics m swine 
the United States are attnbuted to P suiseptica In certain par 
Canada, where hog cholera is infrequent, enzootics of swine p 
pneumonia are said to occur , 

Morbid Anatomy — ^Depending on the course, various stages ^ 
pneumonia are present One finds hepatization of the apical and car w® 
lobes, serous infiltration of the interlobular connective tissue, and o 
of necrosis . ^ 

Symptoms — ^The mcubatSon penod is from four days to a weea 
onset 13 fairly sudden, marked by anorexia, “thumps," and a high fever 
There may be a discharge from the eyes Respiratory symptoms , 
form of a cough and dyspnea develop early After a few days a mark® 
loss in condition occurs The general course and prognosis is that of a 
catarrhal pneumoma, varying according to the sanitary surroundings, 
the virulence of the infection, and the age and resistance of the anima 
Diagnosis — ^This consists m ascertaining the bacterial cause of the 
pneumonia Aqueous suspensions of diseased tissue carrying P suiscp- 
tica are fatal to rabbits m t. few hours when mjected subcutaneously 
Smears made from the heart blood of the dead rabbit and stained with 
carbolfuchsm may reveal the bipolar organism Fatal enzootics m swine 
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marked by hemorrhages in the serosa, pneumonia, degeneration and 
hemorrhage of the liver and spleen, and swelling and congestion of the 
lymph glands, indicate hog cholera rather tlian hemorrhagic septicemia. 
Lungwomi disease may be mistaken for swine plague and other forms 
of pneumonia if one neglects to examine the contents of the bronchi. 

Treatment.~Correct insanitary conditions. Swine plague secondary 
to other disease is properly regarded as a lesion of such disease and will 
disappear with the control of tlic primary affection. The use of vaccines 
or other biologies for the prevention or treatment of the usual case of 
swine plague is of doubtful value. Some ascribe a curative effect to ag- 
gressin when used in enzootics of the acute form, but this seems con- 
trary to the known initial action of an aggressin or vaccine. 

PURPURA HEMORRHAGICA 
(Petechial Fever; Morhits Macxdo&us) 

Definition. — Purpura is a noncontagious malady of equines occurring 
secondary to infections, such as strangles, influenza, pneumonia, and 
wound infection diseases. It is a disease of the circulatory system 
characterized by hemorrhage and edema in the skin, subcutis, muscles, 
mucosa and submucosa, and internal organs. 

Etiology. — The essential cause is unknown. It is chiefly sporadic in 
the spring months. While usually it is secondary, it may develop in the 
absence of any recognizable primary disease. It is most prevalent in 
horses that have passed through stockyards, in remounts, and in similar 
groups where animals are constantly being added, and where the acute 
infections prevail. In its relation to wound infection diseases it is most 
apt to develop where the drainoge of pus is poor and where necrosis is 
common. Thus it occurs in fistulous withers and in alveolar periostitis 
with emphysema of the sinuses. Like infectious diseases, it is cyclical in 
occurrence, appearing one year as a frequent and highly fatal disease 
and in another as an occasional mild affection. The presence of hemor- 
rhagic edema has led to the assumption that a toxic chemical agent in 
the circulating blood reduces the elasticity of the vessels and renders 
them porous. The theory has also been advanced that purpura 13 of the 
nature of anaphylaxis, and this view is supported by experiments con- 
ducted by Marek. An extract df streptococci was repeatedly injected 
into a horse at short intervals and after an interval of a month another 
injection was given. Seven days later the horse came down with typical 
and fatal purpura. Kramer' has described a case that developed twenty 
days after a second injection of tetanus antitoxin; this was regarded as 
anaphylactic in origin. The theory that the immediate cause is a 
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de^tmcBon of the endothehal cells of the csp.llanes is 
Flexnor’s demonstration that snake venom contains a he 

rhagin, tvh.ch is highly destmcUve to the fdothdial c Is of the 
capillaries According to Stevens* it seems probable Uiat J 

other poisons capable of producing purpura and setting up degenera 
lesions in the blood vessels Stevens also states there is 'dUe roo 
doubt that diminution in the blood plateleU is directly responsible lor 
the hemorrhages occurring m pnmary pupura hemorrhagica i 
Thai the blood platekts arc destro>ed in equine purpura has 



shown by Wittraann and Contis * While purpura is not dependent on 
any single cause, or on the activity of any particular kind of bacteria, 
it IS most frequently associated with diseases in which streptococci are 
active 

Morbid Anatomy — ^The cadaver presents diffuse swellmgs of the 
head, limbs, and ventral parts of the body though in some cases these 
may have receded rapidly shortly before death In the subcutaneous 
swellmgs one finds icterus and a hemorrhagic edema extending into the 
intermuscular tissue The muscles may show hemorrhage, necrosis, or 
abscess formation WTien the disease has been marked by intense swell- 
ing of the hmbs there may be extensive sloughing of the tissues m the 
region of the joints On opening the abdomen, subpentoneal hemorrhage 
is often found Reddish serum or vmclotted blood may be found m the 
large body cavities The omentum and mesentery show icterus an 
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various degrees of hemorrhage. When the edema has localized in the 
intestines they are congested and thickened, the mucous surface is 
hemorrhagic, and tliere may be areas of necrosis. AgonaJ intussusception 
of the small intestine may be found. Hemorrhage is usually found in a 
greatly swollen spleen, and beneath the capsule of the kidneys and liver. 
In the chest cavity the chief changes are in the form of hemorrhages in 
the subpleural tissue, in the pericardium, and in the lungs. The lungs 
may also be edematous and contain foci of necrosis. In the upper 
respiratory tract are hemorrhagic edematous swellings of the mucosa of 
the pharynx, larynx, and nose. 

Symptoms. — ^The disease begins with hemorrhages in the nasal 
mucosa. These are soon followed by edematous swellings on the nostrils, 
on the limbs, or along the ventral surface of the body. At first the 
swellings may be small and similar in appearance to simple stagnation 
edema of the subcutia of the limbs — ^"stocking ” The swellings of the 
limbs soon present a distinctive, sharply defined abrupt upper margin, 
as if tied o2 alike in all four limbs. They are cold and painless and pit 
on pressure. These may develop gradually, changing little from one day 
to another, or they may become marked within twenty-four hours. In 
this event the limbs may be swollen to two or three times the normal 
size; the skin is tense and glistening and is firm to the touch; it may 
ooze serum, and after a few days areas of sloughing may appear In the 
region of the joints. Because of the swollen condition, walking is diffi- 
cult. Rapidly developing swellings on the head lead to stenosis of the 
nasal passages or larynx, with severe inspiratory dyspnea, and finally 
to fatal edema of the lungs. In some cases, urticaria-like edematous 
swellings may fae scattered over any part of the body, as the abdomen, 
the prepuce, the back, the neck, and the shoulders; this form of swelling 
is relatively infrequent. The eyes may be the seat of severe edema and 
hemorrhage. The lids close entirely, while tiic membrana nictitans and 
conjunctival sclera are edematous and hemorrhagic; when the lids are 
forced open, reddish fluid or blood escapes. There may also be hemor- 
hage in the oral mucosa, as well as in the nose and eyes, and occasion- 
ally the mucous membranes are icteric. Often there is a nasal discharge, 
and when the hemorrhage and necrosis are sufficiently marked this is 
abundant and fetid. Colic indicates involvement of the intestines with 
hemorrhage, edema, necrosis, and enteritis. The localization may shift 
suddenly from one part of the body to another, and this is an unfavor- 
able sign. In one of my cases intense sweUing of the limbs disappeared 
overnight; thU was soon followed by coUo and early death from 
enteritis with diffuse edema of the bowels. 

The general symptoms correspond somewhat to the nature and 
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seventy of the pnmory dtscase. “‘‘f “ 

nutrition remain good, tyhcn swelling of . | tempera- 

marked, eating is difficult and there is a („ /time 

tare 18 usually normal or only slightly raised, it m y ^ 

and then drop to 102» or 103° F. The pulse, on the other hand, ten 

be increased, from 50 to 80 or 100. jrnniin’At 

I described by Wittmann and Contis. ^ 


The blood picture has been c 


j of the red blo(^ 


the beginning there is a gradual ‘ hemollhagic 

corpuscles (anemia, oligocythemia) mduced F nv sink to 3 

edema of the skin and mucous membrane. The red ““y 5,4 

million, and there is a corresponding drop in tlie hemoglobl . 
the course of the disease there are regenerative changes shown y 
increase in the polychromatophlls and the blood platelets A 
of the sttack the leucocytes and ncutrophiles increase; the num 
leucocytes may be as high as 40/100 in comparison with a no^^_ 
8000. The lymphoeytes diminish in numbers snd 1'^=, ^3 

appear (aneosinophilia) . When this degree of change is reac , 
are frequeot. or 

The average course is about two weeks, but it may be sn 
much longer. Improvement may be followed by a relapse, and a re 
of the symptoms is especially liable to occur when the animal is P 
work without allowing a long period for convalescence. 

The diagnosis is based on the presence of hemorrhages on t ^ 
mucosa in combination with edematous swellings of the skin. It 
confused with infectious diseases that show an external localua o ^ 
such as strangles, anthrax, lymphangitis, influenza, and raalignan^ 
edema. In these cases, the high temperature, immediate history, 
nature of the primary disease are usually sufficient to exclude purpura- 
In purpura the swellings tend to be more symmetrical than those 
other affections and their margins are more abrupt. 

Progosis . — Because of the indefinite course and the variety of 
plications, the prognosis is always uncertain. The mortality is estima 
at 40 to 50 per cent, but this estimate is probably too low. 
number of remedies have been prescribed for purpura, it remains to ^ 
proved that the course of the disease is favorably influenced by any o 
them. The following are unfavorable symptoms: rapidly developing an 
extensive swellmgs, necrosis of the skin or mucous membranes, 

- - - ■ ' ■ of tnfi 


1 the nasal 
f be 


inflammation of the larynx, pharynx or intestines, obstruction 


nasal openings, high fever, heart weakness, anorexia, albumen and bloo 
in the urine, colic, pneumonia, and marked depression. . 

Treatment. — Direct blood transfusion is the most lopcal trcatmco 
...» ... .^hich 


for purpura. It supplies the deficiency in blood platelets on 



PURPURA HEMORRHAGICA 


457 


coagulation, depends. Relatively large amounts should be given (2000 to 
3000 cc. per vein) at intervals of one to two days. With a 50-cc. Luer 
type glass syringe, the transfer of 2000 cc. from the jugular of one horse 
to that of the patient is comparatively simple. When it is inconvenient 
to repeat injections, one may transfuse 4000 cc at once. One may use 
citrated blood (45 grains of sodium citrate for each 100 cc. of blood). 
In the few cases of treatment of purpura with blood transfusion that 
have come under our observation, the results have been excellent. It has 
not been generally used. The special value of blood transfusion is 
thought to lie in the supply of blood platelets. Reports on the value 
of blood transfusion in the treatment of purpura are conflicting. In the 
treatment of purpura in horses m a remount depot, Seymour and Ste- 
venson* found both blood transfusion and calcium gluconate unsatis- 
factory. They preferred formalin in doses of 10 cc. in 120 cc. distilled 
water given intravenously daily; in severe cases the patient received 
two doses the first day and one daily thereafter until recovery. Of 79 
cases treated with formalin, 52 per cent recovered. Because of the 
apparently proven value of antistreptococcic serum, one would antici- 
pate equal benefit from entire blood. Antihemorrhagic septicemia serum 
has also been recommended for the treatment of purpura in the horse. 

Antistreptococcic serum is highly recommended by Frdhner* of Berlin, 
Jensen of Denmark, and others. They report a reduction in mortality 
of at least one third, from 40 to 50 per cent down to 15 per cent. It is 
given in the vein in doses of 200 to 250 cc. at intervals of one to two 
days; as much as 800 cc. has been given to a single horse. Frohner* 
reports that the petechiac m the mucous membrane begin to recede in 
from twelve to twenty-four hours, the temperature falls, the leucocy- 
tosis is overcome, and the necrotic skin lesions begin to heal. Anti- 
streptococcic serum is claimed to be especially indicated where the 
primary disease is caused by streptococci, as in strangles. 

Other Remedies . — ^There are few diseases for which so many different 
remedies are alleged to have a curative action. Among the more recent 
of these are derivatives of acndine, such as acriflavine and rivanol. 
Acriflavmc is administered in tlic vein (75 cc. of a 1;600 aqueous solu- 
tion) every twenty-four hours. Witlmann* reports the use of rivanol 
on twenty coses of purpura without effect 

Gelatin has been administered in purpura because of ita action in tlie 
control of internal hemorrhage. Schmidt^ reported favorably on tlie 
treatment of 18 cases. A sterile solution (Merck) is given aubcutancoua- 
ly (200 cc.) with adrenalin 1:1000 (lOcc.) and symptomatic treatment 
Its use has been limited, probably because of the high cost of the 
stenie preparation and the time required to prejiare ordinary gcIaUn 
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Prohncr write, that it was used on 11 eases in the Vienna elinie with no 

T" h. Bo,et.- in the 

News, “Purpura hemorrhagica associated with ^ solution, 

treated by a daUy subcutaneous mieelion of 10 especially 

1:1000. This medication at times gave some 

when the head was so swollen that Uie horse f 1 21 

cases could scarcely breathe. Adrena m reduced „i „nt 

hours, and the petechiae in the nostrils but 

down. We have also used blood Uanslusions, iodides and form 

with only an occasional recovery. onnnhvlaxis, 

Calcium.-On the theory that purpura is a form of “‘“P"^' ^ ..j- 
that calcium has an antianaphylaclic action, Leas’ administers 
cium in the treatment of purpura. According to his report 
were treated in a period of two years witli 26 ’ecoverli^. _ 

gluconate was given intravenously (150-200 cc. of a P P “ a 
tion) daily in severe attacks and every second day n mild l 
teaspoonful of Lugol’s solution was given in the drinking 
Formalin is recommended intravenously by some, i^tie 
he has used it for twenty years in doses of 2 to 3 drams 18 to 
in a 2 to 3 per cent aqueous solution per vein. ot..! • It is 

Potassium dichromate has been highly recommended by Steel, 
given intravenously, 10 to 25 grains (0.65 to 1.62 Gm.) m 
sterile water. Repeat in 18 hours, remove 

General Treatment.— Provide a well-bedded box stall and 
the halter to prevent pressure upon the swollen tissues. Feed an . i 
as usual and if swallowing is difficult give soft mashes or green 
If swelling of the head is increasing, and there is danger of ® ^ 

stenosis, a tracheotomy tube should be applied. Medicinally, s^c 
sulfate is a favorite with some. Circulatory weakness may 
with caffeine and sodium benzoate (4 Gm.) subcutaneously.^ i . 
exception of stimulants, symptomatic treatment is seldom m ic® 
Purgatives are harmful. Avoid routine oral medication because ° 
possibility of causing foreign body pneumonia; either use an elec 
or small amounts of a nonirritating solution. 
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PURPURA HEMORRHAGICA IN OTHER ANIMALS 

European literature contains numerous descriptions of purpura in 
cattle, and a few cases in swine have been reported. Apparently there is 
no record of the disease in England or the United States. Young cattle 
are phiefly affected. They show weakness, lack of appetite, suspended 
rumination, and hemorrhages in the skin, subcutis, conjunctival sclera, 
and the nasal and oral mucosa. Edematous swellings may form on the 
abdomen and limbs. There may be a high fever or a normal tempera- 
ture. Recovery may be complete in one to three weeks and deaths are 
frequent. The postmortem changes are similar to those found in the 
horse. 

We have had one case of apparent bovine purpura hemorrhagica in 
our ambulatory clinic. The animal was a young vigorous cow found 
sick in the pasture in tlic morning in the month of June. Bloody exudate 
was oozing from the skin and mucous membranes in many places. 
Within an hour after the call, about 9 a.m , the cow died. Autopsy 
showed extensive generalized hemorrhages throughout the body. The 
subcutis, muscles, and all of the intemal organs were extensively hemor- 
rhagic. Thorough examination of material taken to Uic laboratory was 
entirely negative. 

LAMB DYSENTERY 

Lamb dysentery is a highly fatal infectious disease of the newborn 
effecting lambs from one to six days of age. Clinically it is characterized 
by diarrhea, prostration and death in from a few hours to tlirce or 
four days. The lesions arc chiefly an acute enteritis of the small in- 
testines. In tlic United States poor sanitation is considered to be the 
chief cause. In England it is regarded as a C/osiridmm teefcAu infection. 

Etiology.--.This disease causes heavy loss in England and Scot- 
land where it has been gradually extending since 1920. From Montana 
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„nd otter shecp-rar.nB dUlrieU of the S1l I" 

about 1927 end the loesce ere ^ .n j, generally 

diagnosed m the vicinity of Ithaca, Nea York Tins malady •, jj^enas. 
preLlent where sheep-raising is intensive, and ^ in 

ing in frequency and importance Extensive repo Welch' be- 

England have been maile by Dnlling and coworkers. £„giand. 

heves the disease in Montana is unlike the lamb ® 

Bacteriology.-ln 1921 Geiger and Dal ing' „nl the 

is caused by a bacillus of the col. type winch invades the ^y 
intesUne. In 1923 they reported that the disease is caused “y , . ,j , 
robe of Cl weldtn type and a bacillus of B col. ‘yP” “^'"uease by the 
and in 1920 Dalling* was successful .n reproducing the dis ^ 
feeding of Cl loelcliu alone, and by inUavenous iniection of 
Cl. mclclia culture; death resulted in from 30 to “ual 

experiments it is e’ddent that in England Cl uiclchu is tte 
bacterial agent It is believed that the ewe is Uic “T’fUwt a 
the soil becomes infected and can harbor the anaerobe fo 
year. Apparently lambs may ingest the organism from the surine 
the ewe's teats, soiled either by vaginal or fecal discharges or co 
noted by contact with the eoil, or they may pick up infcrton a 
from the soil pr by actual contact with infected lambs. The 
may be reproduced by feedmg malenol from the mtcatinc of na 
infected lambs. It is not believed to be caused by navel infection. ^ 
According to Welch,* no specific organism has been 
the cause of the disease in Montana. However, Tunnicliff* of Mon ^ 
has since reported the finding of Cl welcJtii as a constant inha i 
of the intestinal tube of normal young lambs and he* has also 
ported that a highly toxic strain of Closfridium tcelchii was the w ^ 
of a peracute unusual form of lamb dysentery in Montana. Mars an 
Tunnicliff* were able to produce fatal dysentery by feeding cu ur 
of several varieUes of Esekenchia; although many strains failed to prp" 
duce dysentery, several strains from normal lambs were pathogenic- 
They concluded that “under favorable conditions certain 
the bacteria, principally Etcherichia, which are normally present m 
intestinal tract, may produce the disease." In the few cases examin 
at Ithaca, B. coli was found. 

Infected Ewes . — The disease is introduced into clean flocks by the 
purchase of infected ewes, the lambs of such ewes being the first 
sicken. Transmission from such ewes has been accomplished by feeding 
feces, but not by feeding milk- It has also been ob^rved that lam s 
invariably contract the disease when they nurse a ewe whose own Inm 
died from dysentery. Intra-uterme infection has not been proved, 
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lamb dysenteby 

pearance of ‘•he ‘i>s<!»se on ^ ^yearg it appears two weeks 

end of the lambing season. In subsequc y 

after the beginning of the lambing ^ infection of Montana, 
open. Welch" states that apparen y j^^y. 

and that it is rare in '““‘’f '’“™ V prineipal factor and that shed 
He believes cold wet weatlier a„j allowing them 

sanitation is next in iiiipormncc -auses^ Marsh and Tunniclift" hgve 
to overeat are other prcdisposi 8 • ^ occurs in the nortli- 

conoluded that “dysentery o ne several factors rather than 

western United States, is the ^“'‘^“‘"^^^p^/^sro-organism. Those 

a specific disease caused by a specific^Pa^^^^ 

factors are: low temperatures, jwjn„g of lambing sheds and 

sistance, of the lambs; day of the life of 

corrals, resulUng m the . of bacteria in filth; and the 

the lamb of a “of int^^^^ bacteria which 

presence in the environ believe that this condition differs 

Xi?Mly“t'^a»hy from the English lamb dysentery, and 

that the bacteriology is ako differ»t pp 

Morbid Anato”Y--^J^“« p’^^pI tP.bia, The kidneys, 
marked. The peritonea ^ j. ; log. The intestine may 

liver, and spleen -*«p“;™'pculfcases. As described in Great 

show general congestio ppp^p^p 14 

Britain, usually h°th ‘h« “1 g pppop p„und them; these 

inch in '‘“'“'•f' peritoneal surface. The adjacent lymph glands 
may be seen “p^p^p^^ppp The thoracic organs are normal. In the 
are enlarpd ^ Uhaca there were extensive hemorrhages in the 

lambs autopBied beneath the capsule of the liver. 

‘"”®^’tvt'rurltls w“nsive. In general, the postmortem 
fhaTges ai idenUcal in appearance with those observed in calf septl- 

“ o!^otoms— When the disease first, appears it usually affects lambs 
1 ,Tan « hours old, but in subsequent years lambs up to two weeks 
7 ale mw be attacked. In England it is reported as more prevalent 
mwards the end of the lambing season, probably because the ewes are 
m into the paddocks. In the United States it is less prevalent at 
of the lambing season when lambs are bom on grass. At the 
oLl of the outbreak affected lambs may die quickly without showmg 
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Tny dysctery. U.cy - fend f “ "be— 
fterc 13 a period . Qd farms alierc the disease has be 

being brownish and blood ting , to three days Few 

established Uie eourse is somewhat longer, 


come 

recover 


Tiratment -In an ““I*'™*' “'jT^^'^Si^^srhoumtl^ bS 
near Ithaca etery newborn Cultures from nutopsicd 

regardless of numerous “enito^ I t to follow tho principles 

lambs yielded a colon organism In an atl I following 

employed in Uio prevention o ^ tlic newborn lamb 

feeding program was adopted P f^ted tor eight to 

remained willi the dam for twe of an ccc cv cry three hours for 

twelve hours it then rccened the the white of an 

three feedings ‘bis was followed every Ulo lamb was 

egg and a half ounce of the dams milk tor two feedings, ui 
thL returned to the dam Sultathahdine isuseful 

Control -Shaw and Mutli- have “'f^'Xrnb d>«" 

use of acidophilus milk in the the 

lery Tho lambs were given one ounce lietorc being alio 
ewe and if scours developed two ounce doses were 6^'" ^ „ „f 

either recovered or died Emphasm is p^^aced upon prornpt ,thy 

every case of lamb dysentery especially tho earlier ones, sm 
lam^s may become infected from ingestion of Uic ^e„ 

Acriaavine (0 5 gram) administered m capsule at from one to ^ 

hours after birth materially reduced the loss from 'a“b dyse”te^b^„t 
observed by Marsh and Tunnichll ' a second dose may be given 

eight hours later miccessful 

Vacanahim— Dalling and covvorkers' have desenbed a su e 
method of intia uterine immuniration against dysentery in 
this purpose they used a toxm antitoan prepared from Cl uelc 
dose was injcoted into the ewe in October or November befo 
were pregnant and a further dose in March or April about a mrmig 
before lambing was due to begin m the flock Equally good res , ,g 
obtained from a vaccine obtained from Cl welchn ( 
culture ) They also report U»at antitoxin of the larnb dys 
anaerobe prevents lamb dysentery in at least 99 per cent of cases 
should be given before the Iamb is 12 hours old , « i * fields 

Lamb dysentery may be prevented by removal of the flock “ _ 

and sheds not previously occupied by sheep It may be 
abandon customary sheds and yards for a year during which tun 
paddocks may be plowed and the sheds disinfected and kept open 
much as possible to the sunli^t 
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It is recommended that lambing sheds be kept clean and dry; that 
the udders and thighs of the ewe be clipped and kept clean; and that a 
separate attendant be provided for sick animals. Anti-calf-scour serum 
has been reported to be useful in dysentery in both lambs and kids. 
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TRANSMISSIBLE GASTROENTERITIS IN PIGS 
Definition, — In 1946 Doyle and Hutchings' applied the term trans- 
missible gastroenteritis to a highly fatal diarrhea of baby pigs which 
they found in Indiana to be due to a filterable virus. In 1952 Bay* wrote 
that “although the disease has been reported as a community disease 
in some swine-producing areas, it was not until the spring farrowing 
season of 1951 that it was observed as such in Indiana.” 

Etiology. — ^In the 1940’s there were numerous articles dealing with 
baby-pig disease or three-day pig disease which was variously attributed 
to hypoglycemia, acute uremia, alimentary toxemia, faulty nutrition, 
end reverse anaphylacUc shock. These reports indicate that scours in 
newborn pigs is frequent and that it is due to more than one cause. 
While Doyle and associates do not regard "transmissible gastroenteri- 
tis” as the most important cause of baby pig mortality, apparently it 
is the only common and increasingly prevalent type for wliich a spe- 
cific cause has been identified. In individual herds the Josses have been 
as high as 90-100 per cent of the affected litters; it may appear in only 
one or in successive Utters of the same sow, and Uic susceptibility is 
rapidly decreased with age. In some herds it has spread to feeder hogs, 
to sows yet to farrow, and in a mild form it has also been observed in 
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"'r— 

tact exposure to the ^ick, by fe tissues and gas^^ 

the sick, and by feeding Berkefeld N following exposure to fib 

mtetmal contents to p.gs 1 “> hours, and the froten 

trates the incubat.on period was as short as n 

virus remained viable 5“';’°-® 'l“J'L„ortem changes are gastritis, en- 
jra"i:u;“^«-awhiti^ 

and intesUnes is not always found ,.„„d,Don rapidly, and 

Symptoms -The p.gs are 

may vonut Diarrhea in the form of a a l , temiinahs 

fetid feces is a predominant symptom The d diarrhea, 

fatally m from three days to a week 1 ,an days 

vomiting, mappetence, and agalactoa wi re 

Control -As reporUd by Bay,* on separate 

rowed each month 400 p.gs were lost " „g houses, and 
caretakers for each case of spread, ‘‘“'f ows due to 

individual houses with separate caretakers , „ed and 

farrow m April were sold, the farrowing 0“rte^ «'® “ small 
vacated, and the May and June Utters '“"‘P''* „( ^le sick 

herds where control of the personnel is P®f “®; '“‘“J “J, the non- 
animals ha. proved useful It is usually ®‘°/'“‘srea as poS' 

mlected Utters and the sows to farrow over as larg 
sible, m order to mmimiie spread from Utter to ■' J ^,tsr the 
becomes sick If a large number of sows are yet to farr 
mfectiou begins, the sale of enough animals to ' „ay of 

week break in the farrowing appears to be the most eff 
stopping losses, this is especially true in herds that farm 
round 

No effective treatment has been found 
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PIG SCOURS 

Pig Bcours is o colibacilloais with gastroenteritis. Although dysentery 
in pigs is the cause of many deaths, the literature on the subject is brief. 
Kinsley* writes that scours is one of the most widespread of the fatal 
diseases of suckling pigs, the estimated losses being 7 to 10 million pigs 
annually in the United States. It ia most prevalent in the hog-raising 
areas of the Middle West, and on farms where many sows are kept 
under poor sanitary conditions, but it is not infrequent where the sani- 
tation is good. Kemkarap* reports that it is more common in the winter 
and early spring than in pigs farrowed in the summer and fall. He also 
believes that climatic influences are more important than diet; sudden 
changes from warm to cool have given a high correlation with tlie onset 
of the disease. Chilling of the body surface apparently sets up func- 
tional changes in the aliraentaiy canal; an onset of scours has been 
observed in 75 per cent of the newborn within 7 to 10 hours after a 
sudden change in temperature. 

Hurt’ expresses the opinion that threeday-disease in pigs that die at 
an age of from 3 to 5 days is due to a dietary disturbance of the sow, 
since the symptoms indicate a definite toxemia in the milk. His at- 
tempts to transmit the disease from one pig to another by contact, by 
parenteral inoculation, and by feeding tests in which stomach and in- 
testinal contents were used, were negative. 

In 1948 Whitehair et al.* reported an outbreak of pig scours in a 
herd in Wisconsin which was transmitted by feeding triturated viscera. 
With the exception of successful treatment with sulfathiuzole the de- 
scription closely resembles that of transmissible gastroenteritis; filtrate 
transmission was not reported, and no infection was found. 

In a report by McBryde® on acute enteritis in pigs on a garbage- 
feeding ranch in California, he concludes that “from the bacteriological 
and histological studies, it appeared that the disease was the result of 
invasion with ffact. colt, which had assumed pathogenic and invasive 
properties. ... In every case in which enteritis had developed, cultures 
showed invasion with ffact. colC The organism was recovered quite con- 
sistently in cultures taken from the mesenteric glands, kidney, spleen 
and heart-blood, incUcating the Bact. colt had not only invaded the 
small intestine but the body as well.” Variations in the extent, distribu- 
tion and character of the infection are observed on examination of 
pigs from different sources and in different pigs from the same herd, 
but in general the colon organism predominates. As in the case of scours 
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m the young of other spcoea, doubt « 

,8 the pnmary inteetion in pig scours ‘ 

avnilable, this type of infection ^ emaciated the 

On postmortem examruilxon, th .ntestmal contents are fluid 

hind parts are smeared with tecea ‘ .ntestinea, and various 

and feud There is a severe ‘^“7," ^‘y be present 

degrees of pleuritis, “”^'’l5,"^"lLnniLs and antibioU« 

In the treatment of scoura in p gs q,,ifathnlidine 1 gram pcc 

t:rwsr— 

and penicillin was useless ^ the condition of pP 

ControL-In garbage fed stock in California Uie conuit^ 

18 greatly improved, by supplying supplemental fe t th 
kcfping them in pasture before farrowing, baby- 

or loU for bve days or more almost “'''“f * X„"mmed.ata 
pig disease ' Avoid abrupt changes m feed “"d “V^'T® preferably 
before and after farrowing Provi^dry “f as"^ pm«“' 

with electric heated pig brooders The use reports, as 

tive against scours in pigs baa drawn several fa . ^ jeours 

from Cunha- (1950) who observed that 
in pigs, and ORourke* (1952) who reported the 'alue oI 
pellete implanted subcutaneously at farrowing time or 6 y 
alter 
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septicemia. The etiology seems to be similar to that of white scours in 
calves. A foal may develop diarrhea from the eating of feces^ straw, 
grass, and other foreign material. Since scours often appears m foals 
at the age of 9 days, various explanations as to the cause have been 
made. According to one of these, the removal of the dam for service 
on the ninth day results in irregular suckling, engorgement of the udder 
with milk, and consequent overeating. Williams* has suggested that 
diarrhea in foals arises from ingestion of genital discharges that reach 
the udder by means of gravitation down the thighs, this discharge being 
especially abundant at the time of the first estrum on the ninth day. 

The symptoms occur chiefly in the second week, in the form of a 
transient diarrhea from which the foal usually recovers. A few die of 
severe gastroenteritis. 

Treatment consists in the administration of castor oil followed by 
bismuth subnitrate 3 drams (12 Gm.) thrice daily. The use of acid- 
ophilus milk, or of the carminative mixture prescribed for calves (page 
172), is indicated. In severe cases daily administration of the dam’s 
blood (500 cc.) subcutaneously or intravenously is beneficial. Over- 
eating may be prevented by milking the mare between nursing periods. 
Where there is evidence of eating foreign substances, a muzzle should 
be applied. Sulfathalidine is indicated. 
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NAVEL-ILL IN FOALS 
CJoint-Ill; Pyosepticemia; Omphalophlebitis) 

Definition.— Pyosepticemia of the newborn is a septicemia charac- 
terized by localization of purulent foci in the joints, iendon-sheaths, 
kidneys, and oilier parts of the body; in certain types of infection the 
disease is chiefly a septicemia without localization. The etiology and 
lesions are variable. 

Etiology. — -There arc two main views concerning the chief melliod 
of infection in navel-ill in foals: (a) Primary infection of the umbilicus 
after birtli, and (6) mlra-uleriac infection. M'Fadycan and associ- 
ates,* maintain that the great majority are caused by postnatal 
infection by streptococci and other organisms that are facultative 
parasites frequently present in the soil, infection being favored by 
lack of cleanliness and disinfection of the parturition stalls. That the 
disease is caused by intra-utcrinc infection is held by Williams,* Fin- 
cher,* Dimock,* and others of wide experience in tlic horse-breeding 
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industry Th. v.ew .s held " of fadure ^ 

means of ideal etable hygiene at the it has been 

foals are often siek at the time of birth ,l„ll,on 3 and mares 

brought under control by exclusion from „ has also 

showmg evidence of infection vshen presente culture of strep- 

been observed that an aborted fetus may ^ , p „„ the same 

tococci not distinguishable from those causing 

farm According to Fincher’s* observation ‘ cgnant 

mares whose foals were seriously diseased or le jah,. 

following that parturition This tact, as well as the >> st°^ of ^ „^cs 
vidual cases, suggests that mares with an mfected "‘0™ ^ 

where the foals will be diseased” Nearly all admit the po 

infection before birth „i,nracterisUC 

Bacteriology— Various kinds of organisms cause the chara 
lesions Chief among these are streptococci, and Bact .. j-g. 

(Bact nephntidis equi, Bact equvruhs) Bact coh is . to 

ported as a cause of navel-ill, but apparently its chief e 
produce a rapidly fatal general sepsis during the hr&t four aay 
abortive equiniw has been reported by Good and Smith 
casional cause of acute sepsis and joint-ill lesions 

Each one of these organisms may produce symptoms an 
peculiar to the infection Mixed infections, such as Bact coti an 
tococci, are not infrequent, while the bacteria of different foa s ^ 
same dam may vary from one year to another Of the various 
streptococci are the rao«t frequent, and they usually induce a s 
or chronic form of jomt-iU m older foals — two to three wee o after 
Yiscosum infection attacks the foals during the first few hours ^ 
birth, often the animal is sick when bom, and it is 
typical necrosis or abscess formation in the kidneys In colon 
the disease also appears early, causing death within the first 
five days While Fact mcosum cqui has been recognized in ^ ^ 

as a cause of nai el ill m foals for at least twenty-five years, 
described in this country by Snyder* m 1925 In 1928 Dimock ® 
that “at present disease due to this organism has reached a 
proportions “ It is not pathogenic to small experimental animals 
ock^ (1935) reports that it has been isolated from approximately 
cent of all foals presented for autopsy and bacteriological examina 
at the Umversity of Kentucky Its habitat is belieied to be m the 
gcstiNO tract of the pregnant mare, it is readily recovered fro^a 
tonsillar crypts of the great majority of horses of all ages 
and female. It is believed to mvade the fetus in ufero through the 
of the dam. 
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In ^ report from Dimock et ol.® on the type of infection recovered 
from 550 of 810 dead foals, 25.8 per cent yielded streptococci; 21.48, 
Sfn^elhx eqidrvXis; 3.95, Esc/ienchto colt; 2.22, Corynebacterium equi; 
0.99, Sahnonella typhimurium; 0.74, S. abortivo^equinus; and 0,19, 
equine virus abortion; in 32.1 per cent no infection was found. On the 
type of infection recovered from 520 of 1074 aborted fetuses, 26 81 per 
cent yielded equine virus abortion; 17.03, streptococci; 2.04, S. ahor- 
tivo-equinxis ; 0.93, Escherichta coli; 0.74, staphylococci; 0.37, Shigella 
equirtdis; and 0.18, Corynebacterium equt; in 51.5 per cent no infection 
was found. 

In the chronic fatal cases reported from Denmark which included 
50 per cent of the whole material, a streptococcus infection was usually 
present. Two strains were identified: Type A corresponding to Schutz’s 
streptococcus found in equine pneumonia, and Type B resembling 
strangles streptococci (Magnusson) .• 

Morbid Anatomy. — In general the lesions are characteristic of the 
type of infection, though exceptions are numerous. 

In streptococcic infection, where the course tends to be chronic, 
pyeroio changes are marked. One or more of the joints and tendon 
sheaths ccntain pus, the stide and hock joints being favorite seats of 
localizadon. Usually there is an inflammation of the umbilicus with 
abscess formation that extends to the umbilical veins or to the urachus, 
and often involves the peritoneum. Abscesses may be found in the 
spleen, liver, or lungs. 

In utscosum infection the umbiUcus and navel vessels are not usually 
involved. In 73 cases observed by Magnusson, purulent omphalophle- 
bitis was observed in only 6. The stifle and hock joints are often 
swollen, yet general sepsis without localization is common. The appear- 
ance of the contents of the joints and tendon-sheaths varies widely; 
usually they contain a grayish yellow mucopurulent exudate. There is 
no necrosis of the bone or cartilage. The lungs arc usually normal, 
pleuritis and pericarditis are rare, while the intestines may show 
marked congestion. Tlio most distinctive changes are in the kidneys. 
The glomeruli are enlarged and many are converted into abscesses! 
Dimock reports that of 10 foals dying within 24 to 48 hours, only 1 
showed necrosis of the kidney; while of 7 foals dying at 72 to 96 hours, 
all but 1 showed necrosis of the kidney. 

The specific organism may usually be recovered in pure culture from 
the kidneys, all joints, and other organs. It U rarely possible to recover 
it from the mare’s uterus, though it has been observed tliat mares with 
foals Infected wiiii Shigella eqmrulU may develop metritis. 

The meager available report on the lesions of colon infection in foals 
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Dimock* classifies the symptoms of foals infecte 

uiscosum as follows crmntnms at birth 

"1 Those dead at birth or showing characteristic y P .sleeper’ 
but in a semicomotoso condition— the type ^ ^ or less 

“2 Those showing symptoms of sickness at birth but more 

“%"Those apparently normal at birth but developing the disease six 

weeks to five months later” t„..(,rizcd by sud- 

Infeetion due to Bacterium mscosuw equ. is of 

den onset, extreme prostration, short duration after pp 

symptoms of disease and death ” ihrec days of 

With few exceptions the attack occurs within tho hrst 
life In Magnusson's' senes, 56 of 73 cases fell on ^1“ j/f ,,5 old 
29 the foal was weak at bnth More than half died when ‘ 
showing symptoms of septicemia Only nine were more ^ ^od 
old when they developed typical polyarthritis, tendovagm 
intermuscular abscess The temperature is high, 103 to o i 
tlie breathing is fast Localization in the joints appears a e 
twenty-four hours 
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mortality is high— 90 to 100 per cent. In tlie chronic streptococcic 
forms, showing navel infection or lameness, but no general symptoms, 
recovery is occasional. The average death rate has been estimated at 
from 30 to 75 per cent, bub these estimates are based on superficial 
observations and they have little relation to the expectation in. any given 
outbreak. 

The diagnosis of pyosepticemia or omphalophlebitis is not difficult. 
The swollen joints, tendon-sheaths, and navel are pathognomonic. But 
in the absence of such localizations a diagnosis by the symptoms alone 
may be difficult. Those who have had wide clinical and laboratory ex- 
perience with the diseases of foals (Magnusson, Dimock) speak of the 
frequency of weakness at birth from no apparent cause. Many of these 
animals recover. Magnusson reports that many are cases of septicemia 
from which the causative organism may be isolated. Yet in his series of 
314 autopsies of foals, there remained 7.3 per cent in which he was not 
able to make any other diagnosis than lack of energy. Scours in foals 
should not be confused with pyosepticemia, though individual cases 
may occasionally present similar symptoms. 

Prophylaxis and Treatment— The use of antistreptococcic serum 
and other biologies is reported by M’Fadyean^ as ineffective. Reports 
from many farms indicated a mortality of 50 per cent both before and 
after their administration. Fitch'® also reports that serums or bacterins 
have little if any value as prophylactic or therapeutic agents. 

The situation is complicated* by the variety of bacterial causes, and 
the variable circumstances under which breeding is conducted. In many 
cases it is impossible to know which organism is responsible for the 
disease until after the foal is dead. In localities where a certain type 
of infection is found to be usually present tlie appropriate prophylaxis 
and treatment may be more effectively applied. In all cases, subcu- 
taneous injection of the dam's blood into the foal has gained consider- 
able reputation; this is given in doses of 100 to 200 cc., and increasing 
amounts are administered if the foal becomes sick. Sulfanilamide (5 
grams for each 100 lbs. body weiglit daily) is said to be useful. 

In Ureptococcic infection, Sohnie** advises the use of the dam's 
blood (50-60 cc.) in combination with stable-specific antistreptococcic 
serum. For the same purpose Gmelin” advises the use of the dam's 
blood and a stable-specific vaccine. Fincher writes,® “On all cases, I 
used equine antistreptococcic serum as a preventive against septicemia 
and joint-ill, and no foal that died after this ^eatment showed pure 
culture of streptococcus.” 

In studs where the prevalent infccUon is Bact. vhcosum equi^ a cor- 
responding scrum is claimed by Heinrich” and oUiere to be highly effec- 
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navel-ill in other species 

Navcl-ill in cait^es is most frequent in large herds where it occurs 
more or less intermittently in a sporadic form. As in foals, it is most 
abundant where aberiion and ether breeding diseases are ignored. It is 
probable that the great majority are caused by postnatal infection. It 
is prevented by thorough saturation of the navel with tincture of iodine. 

Navel-iU in lambs sometimes assumes importance in large breeding 
establishments. Welch' refers to many deaths from this disease in 
which the infective agent was Actinomyces necropkomst the lesions 
were necrobaciUosis of the liver. In lambs from one to three weeks old 
pyemic arthritis, as well as other metastatic lesions are frequently 
caused by navel infection. There are two chief clinical forms: an acute 
type leading to death when the lamb is about a week old, and a more 
chronic form, affecting older lambs, characterized by lameness, stiff- 
ness, or paralysis. Posterior paralysis may be caused by pressure of 
a pyemic abscess on the cord. The disease is readily controlled by 
thorough disinfection of the navel at birth. The lambing pens should be 
clean and heavily bedded. Marsh’ directs that the cord should be cut, 
leaving a slump of about 1.5 inches^ and then dip the slump in tincture 
of iodine contained in a small wide-mouthed bottle. In the same article 
he describes a specific arthritis in lambs, caused by the bacillus of 
swine erysipelas, in which the avenues of infection are the umbilicus or 
castration or docking wounds. 

R£n;I{e^css 

1. Welch, H , Prevention of disease m young lambs, Mont. Agr Exp. Sla Cir 
133. 1931. 

2 Marsh, H., Diseases m young lambs, JA.VJklA., 1932, 81, 187. 
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Salmonell. infecUoua m both 
ject of extcnsne mvestigaUon and of rather 

Europe A few endemics have been dfficnbcd m , > g enlen- 

The Salmonella group includes S chole^aesu^ (surpest./er), 

tidis.aniS typhimvnum(aeriyAe) „„ „f infectious necrotic 

Salmonella cJioleraesum that dis- 

ententis m swine, is described on p 185 While it P ^ 

eases caused by S eatcnhdis and S ,„^ 3 ^ewdescnp- 

important in ammals in this country, as m SchoBeld' 

tions of them have been publmhed in American ,md> 

suggests that lack of such reports la due to neglect of 
of enteric infections in cattle 


PARATYPHOID IN CATTLE 

(Infection EnUntis) 

In 1916 Meyer, Traum, and Roadhouse’ described ^cur- 

of mfecUous diarrhea in calves, caused by S ,,1 .-ours, 

rence is at from 2 to 4 weeks and older, .n contrast to whi 


which appears chiefly in the 


IKB ana Uiucr, m wuw— ™ U tnO 

first week of bfe One should not attach tw 


much importance to the age, however, since anjr endemic disease 


of the 


young may become at>pical during the course of a protracted 
The cases descnbed bj Schofield’ were in pregnant heifers an 

cows adult 

In 1902 Mohler and Buckley* reported an enzootic among ^ ^ 
cattle Brain sjmptoras and convulsions, similar to those o 
some casM in calves, were present The causative organism w 
scribed as a bacillus of the entenUdis group 

The habitat of the infection 13 widespread It is acquired by mg ’ 
and is generally bclie\ed to enter the stable in earners or in the 
Jensen and others behe% e it is a normal inhabitant of the digestiv a a ^ 
while others ha\e failed to find it in healthy calves Meyer* 

“the isolated bactena are pathogenic for gmnea pigs and rabbits 
produce exceedingly acti\e toxins Even the smallest doses when ^ 

ediy applied to rabbits w ill cause loss in weight and a predispositiim 

secondary mfection to which the ammals invariably succumb , 

of broth cultures to calves was followed m twenty-four hours by ig“ 
fever and diarrhea 

As m white scours, so-called predisposing causes have a marked m 
flucnce Thus in the cases desenbed by Meyer,* calves at ten days of ag® 
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received a diet of hay and were changed from whole milk to skim milk 
at. the rate of a pound daily. The first /our deaths were in the group 
undergoing this change. 

Morbid Anatomy. — Fibrinous or hemorrhagic enteritis is constantly 
present. According to Frohner and Zwick* these changes are most 
marked in the abomasum and small intestine; the spleen is enlarged to 
two or three times its normal size, and tliis is said to be the moat char- 
acteristic lesion; usually the liver is enlarged and contains multiple 
necrotic foci, and these may also be present in the kidneys and the 
spleen; tlie carpal and stifle joints may be enlarged, and there may be 
inflammatory changes in the lungs. Writing from “our experience,” 
Jones® states that “the lesions are those of hemorrhagic or fibrinous 
enteritis, particularly in the most posterior region of the ileum, the ce- 
cum and upper portion of the small intestine; the causative organism is 
readily isolated from the feces, affected mucosa, and mesenteric lymph 
nodes." Schofield^ mentions acute inflammation of the mucous mem- 
brane of the stomach, small intestines, cecum and colon, quantities of 
serofibrinous exudate mixed with blood and feces, a few fibrinous casts, 
and an extensive and unusually severe enteritis; the regional lymph 
nodes were swollen and some were hemorrhagic; the kidneys and lungs 
were congested; numerous small abscesses in the submucosa of the 
colon, similar to those found in chronic salmonellosis in swine, yielded 
almost pure cultures of 5. typhimurium, and this organism was also 
recovered from the serofibrinous exudate in the intestines, the spleen, 
liver, and heart’s blood. 

Symptoms. — ^The period of incubation is from two to eight days. The 
disease may be mild or highly fatal. The onset is marked by weakness, 
sometiincs lachrymation, recumbency, and high fever. Diarrhea is 
marked, though evacuations may be suppressed in the early stages. The 
feces are thin, brownish yellow, fetid, and often mixed with blood. 
Dyspnea and cough are sometimes present. The stifle and carpal joints 
may be swollen. Brain symptoms in the form of involuntary movements, 
running into objects, and convulsions have been described. Peracute 
attacks cause death in a few hours. More often the course is from one 
to two weeks with a rapid loss of flesh, and occasionally the course is 
over a period of three to four weeks. 

Control.— Prophylaxis and treatment should be followed according 
to Uie principles described under white scours. A prophylactic bacterin 
and sulfatiialidine were employed by Schofield.* 

PARATYPHOID IN SHEEP AND FOALS 

In 1932, Dr. Charles E, Hagyard* described an acute infectious dis- 
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ease of foals charaoter.zed by 

the mucous membrane of the large ^ 1^ Salmonella 
the Kentucky Experrmenl Stat.on revealed the cause 

lyphimunum The lesions were chiefly oc The intestmal 

cln in the form of an enteritis with and 

wall was greatly thickened In some cases there were a 

inflammation of the small mtesUncs congestion 

fetid diarrhea and high fever In add.Uon there tless 

of the mucous membranes anorexia Uiiret ^ , ^tosixdays 

ness and prostration The course m fatal cases was 
and accompanied by severe and persistent f “''‘"8j^''4;;Xctenn 
thought to have been checked by Uie use of lambs 

Newsom and Cross' have described attacks of dysente y 
which they attribute to fi typhimmvum The lesions wer W ^ 
fined to an acute inflammaDon of the fourth stomach gtained 

testines The stomach and intestinal contents were freque J 
red or black due to escape of blood from the walls of the org 
The symptoms were dullness drooped ears, anorexia, aAcgoF 
watery, fetid diarrhea The temperature at first was as high as luo 
The course was from a day to two or three weeks and the ' 

variable Pasting was shown to be an important predisposing 
Reports of human infection caused by S ententidu are not 
UmUd States According to Jordan • a number of food 
breaks have been plausibly attributed to S iyphMnunum 
writes that the commonest cause of food poisoning due to 
bacterial toxins is contamination of the food with living 
iDg to the Salmonella group The commonest offenders are u 
enfentidM and B aertrycke Occasionally B suipesli/cr is n ® 
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STRANGLES 

(Distemper; Infectious Adenitis) 

Definition. — Strangles is an acute febrile infectious disease of sol- 
ipeds characterized by inflammation of the nasal mucosa and abscess 
formation in the adjacent lymph glands. It is caused by Streptococcus 
equi. 

Etiology. — Strangles prevails especially among young animals, being 
an infection to which nearly all are exposed early in life. Often it is fore- 
most among the acute infections in army camps, remounts, stockyards, 
and on breeding farms. In the early part of World War I it was reported 
as the most common disease of horses in the German Army. As a spo- 
radic disease among farm horses it is less serious than where many are 
assembled together. The most susceptible age is in colts over 6 months 
and young horses from 2 to 5 years old ; young foals and old animals are 
less frequently attacked. Strangles has been met with in the newborn. 
The disease is acquired naturally through the ingestion of contaminated 
food or water. Primary strangles of the mesenteric glands in foals is 
attributed to infection through the Intestinal mucosa acquired by suck- 
* ing an infected udder, Apparently the infection is carried to the udder 
of the mare on the nose of the foal. 

While strangles may occur at any time of the year it is most prevalent 
in the spring. Improper housing and cold drafty stables exert an un- 
favorable influence. Recovered animals are said to be permanently im- 
mune, and there is little evidence of its recurrence in adult animals kept 
under usual conditions. In remounts, however, where young susceptible 
individuals are constantly being added, the infection attains a virulence 
that results in repeated attacks. Richters' reports that recurrence may 
be observed after three months and again after six months, though 
usually in a milder form. 

Streptococcus equi . — This gram-positive organism is found in long 
chains in the inflammatory exudate of the nasal mucosa and in the pus 
from abscesses; usually it is associated with other bacteria. There are 
numerous reports on the independent character of Str. equi as distin- 
guished from other streptococcic infections in the horse. Miessner* 
believes the strangles streptococcus is an independent form sharply 
defined from others by its action on carbohydrates. Frohner and Zwick* 
write that it is differentiated fromStr. pyogenes by the form and length 
of the chain, as well as by its failure to ferment lactose. Zlatogoroff* 
found that Str.'pyogenes equi does not cause strangles, nor immunity 
against strangles, and that the disease is caused only by Str. equi. Ogura* 
concludes that in many respects 5fr. equi is different from other pus- 
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,„™,„,st.eptococcnnthoho.= butpa^cu^^ 

on sugars and pathofccn.c.ty Ha considers it Iha m t « ^,,,(.03 

scute inflammation, of various org^s 7 “ ^ Eduards' 

and joints of foals as ucll as the odder 7 "Obtained from 

found that while streptococci m pure culture we 
tranglcs abscesses they were not all of Uic “mne s^ of 

Subcutaneous inoculatior of ? t At, s^cLcs Bab 

the subculis and adjacent lymph glands and mctasWic 
bits are less susceptible while guinea pigs react only sW Uj 
Ac ordng to Richters' it is one of the most resistant 
organisms when enclosed in pus or blood In wnto 1 

9 days on utensils skii and roughage it lives 3 to 4 ic, ^ 

temperature 5 to 6 months m packed dung 14 days ’’ „o 3 and 

tamed m a fully virulent form from the na'^ai mucosa of o 

from animals m apparent health hv bring 

The disease has been produced expenmentalb m the horse oy 
mg pus in contact with the mucosa of the no«c and throat by i J 
of infected dust b> the application of pus to the scanCed sKin 
swallowing infected drinking water It can be produced by inoc 
with pure cultures of Sir equi The disease is higlily contapous 
streptococci may be transmitted to the respiratory muco»a throug 
air or tlicy may reach the intestinal mucosa m the food or ^ 

fection may enter through skm wounds through the udder or t ro 
the vagina from coitus .1 

Morbid Anatomy— The postmortem chanbcs are widely varia ^ 
When the chief localization is multiple abscess formation of the supc 
ficial lymph glands many external swellings arc visible The mesen e 
or mediastinal lymph glands may be the seat of abscesses several me e ^ 
m diameter Abscesses may cause death from involvement of the spin 
cord or brain causing meningitis In one of our cases an abscess 10 
m the muscles of the lumbar egion and penetrated to the spinal cor 
Inhalation of pus from a ruptured retropharyngeal lymph gland may 
give the postmortem changes of bronchopneumonia Any of the intern 
organs may be the seat of smgle or multiple abscess formation Lesions 


of septicemia and pyosepticemia are usually present 

Symptoms — The period of incubation is from 4 to 8 days under t e 
influence of exposure it may be less The onset is sudden in the form 0 
depression and anorexia and a temperature of 104® to 106® F There is a 
medium increase m the frequency of the pulse 40 to 60 If pyemic or 
septic conditions develop it goes much higher Localization on the nasa 
mucosa appears on the first or second day The mucous membranes ar® 
congested and there is a serous nasal discharge after about three days 
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this becomes mucopurulent or purulent. It is also abundant, so that the 
feed and manger are soon in a filthy condition. In individual cases the 
nasal discharge may be slight or absent Because of involvement of the 
pharynx, there is a cough that may be easily induced. Along with tlie 
nasal discharge a swelling of the submaxilJaiy lymph glands appeals; 
this may be hot and painful and surrounded by a zone of inflammatory 
edema. After a few days an abscess develops and there are one or more 
fluctuating spots, or the skin over the swelling oozes a yellowish serum, 
the hair falls out, and the pus is released through a necrotic slough in 
the skin. The pus is yellow and creamy in consistency. There may be a 
multiple abscess formation. After evacuation of the abscess the swelling 
recedes rapidly and the temperature drops to normal. In uncomplicated 
cases the course is from two to four weeks. In mild outbreaks certain 
individuals may have only a nasal catarrh without abscess formation. 
In the average attack there is no marked disturbance of the general 
condition. 

Atypical Forms. — Because of the metastatic nature of strangles, 
many different complications are possible. The following are among the 
more frequent of the irregular forms, or “bastard strangleu’*: 

I, The deep lymph glands. Pharyngitis may be the primary localiza- 
tion on the mucosa, or it may spread to the pharynx from the nose. The 
symptoms are difficult swallowing, regurgitation, and swelling of the 
retropharyngeal lymph glands. The swellings are located above the 
larynx in the region of the parotid glands. The abscess usually ruptures 
into the guttural pouch, the pus escaping through the mouth and nose. 
In tills form tlio course is more irregular and there may be a marked 
disturbance of the general condition. It is sometimes associated with 
abscess formation of the subparoffd lymph glands; the entire parotid 
‘ region may be swollen from the presence of multiple abscesses. In one of 
our coses Uic masseter mtcscles contained many purulent foci that caused 
tlio death of the animal. The guttural pouches arc sometimes the scat of 
suppuration and abscess; localization here way result in empyema of 
Uio pouches, or necrosis of the iutcmal carotid wjtli fatal hemorrliago. 
Sudden escape of pus into the pharynx may cause gangrenous pneumo- 
nia; usually the abscesses rupture externally. 
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whwh lead. Wirlh to the conclusion that phnrynBitis m the horse 

nearly always strangles Un ♦Kp ccatof a localwa- 

2 The super/ictal lymphaha of Ulc face m y ^ ^ 5 Up. 

Uon attacking the eyes lips, nose, chceH and lead“g to a 

purativc inflammation of the subcutis of the head “"'1 ^ Ived 

3 Thepfianinx lan/mt, traciiea, and bronchi are sometimes mv 

in an acute catarrh with or without abscess formation in the adja 

cases there is a tendency h, metasUitie loc— » 
distant orsans and glands such as the cervical, fatscesses 

other superficiallymph glands Mo^ serious and frequent a 

in the mediastinal or mesenteric glands Such ahscKS y 
great size and rupture, causing death within a few h , 
remain dormant for months and then rupture, or they may ^ 

tensive intestinal adhesions When convalescence is unsatistacm^^ 
rectal examination may reveal an enormous cnlargemen o 
teric lymph glands, or of the lymph glands around the P®^J® 
sublurabar region Other localisations arc the meningw of the 
spinal cord the joints tendon sheaths and deep muscles, ana » 

spleenorkidnejs * ronses of 

5 Septicemia and aepticopyemta are the most frequent v 
death Dunng convalescence from severe attacks purpura hemorr 
13 not infrequent Coital infection has been observed Nodules an 
scesses appear in the walls of the vulva and vagina a few a>B 
service , 

The prognosis is favorable when the abscesses are linuted to t e 
maxillary or a few of the superficial glands 

The course is somewhat longer when the retropharyngeal group 
involved, but recovery may be anticipated unless multiple 
form throughout all the adjacent tisscs Localisation within the ^ 
cavities is always serious On the whole the mortality is low, from 
to 2 per cent Among foals however, irregular forms are frequent an 
the mortality may be high It is also more senous m horses m co » 
damp, or drafty stables Unusually severe outbreaks with a high tooj’ 
taUty have been reported Tlie prognosis is less favorable m recen y 
shipped horses when the disease may be associated with influenza o 
contagious equme pneumonia 

Treatment. — A mild sporadic case requires no special treatment, rt 
vide complete rest, a slightly limited diet, and m cold seasons prote 
against cold drafts that may enter throu^ open wmdows or doors 1° 
the treatment of mdmdual cases keep a pail of fresh water before t^ 
horse, to each fresh pail a half ounce of chlorate of potash may b® 
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added. The manger and sides of the stall should be cleaned frequently 
of any pus that may be dropped from the nasal discharges. Two or three 
times a day, wash the purulent secretions from the eyes and nose with 
a mild antiseptic solution, leaving the skin dry. 

As a rule no special treatment of the abscesses is required until they 
are sufficiently advanced to be opened. If external treatment seems ad- 
visable, apply a hot antiseptic compress to the throat. Any form of 
blister is liable to do more harm tlian good, except for thickenings that 
may remain after recovery from the acute symptoms. The develop- 
ment of the abscesses and the attendant inflammatory edema may cause 
inspiratory dyspnea from stenosis of the pharynx. In some cases this 
may be relieved promptly by means of steam inlialations. In stenosis, 
abscesses should be given surgical drainage as soon as there is any evi- 
dence of an accumulation of pus, but when no definite abscess is ap- 
parent the effect of steam inhalations should first be tried. Following 
convalescence a subparotid abscess may remain as a cause of inspiratory 
dyspnea when the animal is worked; this* requires surgical drainage. 
When penetrating the subcutaneous tissues, one needs to use a blunt 
instrument or the finger to avoid accidental separation of large blood 
vessels that may have been pressed out of their natqral position; this is 
particularly true of a deep subparotid or retropharyngeal abscess. A 
tracheotomy tube may be required. For the nasal catarrh expectorants 
of ammonium chloride, as prescribed for coryza, are useful. If the cough 
is aggravating add an ounce of fluid extract of belladonna to each pint 
of syrup. Steck* has reported beneficial action from sulfanilamide, 80 
Gm. every 48 hours administered in 2 liters of water through a nasal 
catheter; this was usually repeated two or three times. Improved forms 
of sulfa preparations, such as sulfadiazine, or sulfamerazine are prefer- 
able to sulfamlamide. The dosage is 1 gram per pound of body weight 
the first day, followed by one half this amount daily for not more than 
five days. Hyperimmune strangles serum m doses of from 100 to 200 cc. 
intravenously, repeated daily depending on the patient’s symptoms and 
progress, is recommended by Seymour and Stevenson.® They u&ed ap- 
proximately 100,000 cc. in the treatment of horses affected with strangles 
in the remount depot. This was supplemented with calcium gluconate, 
200 cc. of a 23 per cent solution every third or fourth day in debility, 
and with sulfanilamide in doses of 60 to 90 Gm. daily for 4 consecutive 
days in pyosepticemia. Benefit from penicillin and sulfamerazine lias 
been reported by Roberta.*® 

Immunization.— Because of the tendency to permanent immunity in 
recovered animals, numerous attempU have been made to establish 
artificial immunity. In Europe sera prepared from Str. egmhave been 
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and Its possible curative action la obtained on y ^ 

early before the abscesses form Vaccines been wide V 
Europe and other countries with apparent benefit. “™'“^^^5per 
ported on the use of vaccine and scrum in an attempt jj^licves 

cent loss in young animals admitted to a remount in 1"““- 
the mortality was reduced somewhat In a *“b=cquent report 
gives additional evidence of the value of Pf to be 

dispersion The vaccine was prepared as follows The 
punctured was treated with tincture of lodmc Four cc P“ 
tamed and transferred to a sterile flask containing ca s, , 

sulfuric ether (Merck’s) was gradually added and contmua y g 
The material was allowed to stand for twelve hours with . jj 

mg Five cc of boiled and cooled normal saline solution was a 
an almost homogeneous mass was Uius obtained „qj.. 

pared w as kept m a stoppered bottle until required for use 

taUty of affected animals was reduced to 2 percent. r rman 

Richters* has described a method of control employed in the ® 

Army for which distinct benefit is claimed The sera and ^ 

general use were 'apparently of no value These were replace y 
combination of polyvalent immune sera and polyvalent methyleue _ 
vaccine prepared m the veterinary research laboratory of the army 
cu'ativ e effect was apparently favorable In the treatment of 1000 cw 
over a period of two years the mortality dropped 50 per cent, w i 
luetastases and sequelae were scarcely observed . 

Bazeley** has reported active immunization against Str eqiu ^ 
hcat-killed vaccines consisting mainly of capsulated organisms 

In the prevention of strangles, alt experienced observers of the disea^ 
m its virulent form emphasize the need of early segregation of the sic , 
and of strenuous efforts to prevent ils spread This implies early diag 
nosis Avoid the shifting of animals during an outbreak Destroy puru- 
lent exudates promptly by means of frequent washing and disinfection 
of the stall and parts of the horse tliat may be contaminated Provi e 
individual water pails or streams of running water Provide a separate 
personnel for the sick With the onset of the disease administer polV" 
valent serum and polyvalent vaccine Streptococcus equi bacterin may 
immunize foals w hen giv cn at 5 day intervals in doses of 2 cc , 3 cc , an 
5 cc 
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tetanus 

Definition. — ^Tetanus is chiefly a wound infection disease caused by 
Bacillus tetanx (Clostndxum tetanx) and characterized by tonic spasms 
of the muscles with marked exacerbabons The bacillus of tetanus was 
discovered by Nicolaier in 18S5 and isolated in pure culture by Kitas- 
ialo m 1889 It la found in the superficial layers of the soil, in manure, 
m street dirt, in the feces of horses and other herbivorous animals, and 
not infrequently m the feces of man ’ 

Etiology. —In the United States it is most frequent m the South, 
where precautions against tetanus are an essential part of the routine 
treatment of wounds and wound infection diseases It is frequent m all 
parts of the United States and has a world>wide distribution Equmes 
are most susceptible; swine are not infrequently infected, especially 
pi^, and occasionally cows may sufler from parturient infection It is 
not rare m sheep and goats 

The disease usually follows a slight injury, particularly of the feet 
(nail pricks) and limbs Penetrating injuries from nails and splinters 
are most dangerous, but even slight abrasions from farm implements 
often infect. Horses frequently show no external injury Pigs are roost 
readily infected through the umbilicus (navel infection) or through 
castration wounds, cattle may be infected from a nose ring, partuntion 
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cnstration wounds Occasional y tetanus but even in these 

lecosnisable wound, so called idiopaUiic ’ ^ ^eals en- 

easiTit IS believed that some wound exists Often the wou 
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The tetanus bacillus has contaminated ™ccine3, M ^ , 
and has followed Uie use of the hypodermic needle It most 

occurs in badly infected wounds canable of livmS 

The tctaniM haciitus is a spore-forming ^ the most 

indefinitely in the soil and m Uie intestines the “ nearly 

resistant known Cultures hate remained viable on ‘ toxm is 

ten years, and spores may remain m the tissues for monto The ^ 
recognised as the most virulent of know-n “ jjje older 

hundred times as toxic as strychnme According to e„ths has 

theory of the ability of tetanus toxin to travel up “h™ As 

given away to the theory of blood stream circulahon “ „,„t 

described by Firor,- ‘ The bacillus remains " ”“„„usmlar 

of moculation where it liberates a toxm which acU »“ “ substance 

end organa of the adjacent skeletal muscles Some of ^,;en 

pas6e8 into the lymphatics and blood stream, from which a P 
up by the cells m the cord and medulla Here it is ® _uni 

form a secondary substance that is not neutrahred by antiUtAn ^ 

This secondary substance circulates m the blood stream and s 
cause death by interference with some essential part of the respi 
mechanism Once a lethal part of this hypothetical toiun 
formed, no known treatment will save the life of the ammai > ^gg 
Morbid Anatomy — ^There arc no characteristic lesions In c 
one may find secondary edema, pneumonia, or gangrene 

Symptoms. — ^The period of incubation is from one to three w ee 
it may be as long as four months The onset is gradual in the o 
stiffness, which may be general or local Localized stiffness 
often in the masseter muscles or in those of the hind limbs, only cx 
tionally do the symptoms first appear in the muscles in the 
the wound After about twenty four hours the syndrome is usually 
tinctive 

The expression is anxious, but the consciousness is normal Th® 
flexes are increased and the patient readily becomes excited or fngn 
ened In one of our cases, m a cow, there was a tendency to at 
strangers At the beginning the pulse and temperature are norm » 
towards the end of a fatal attack the temperature may reach a hdg 
not approached in any other disease, reaching as high as 110® Fj a° 
continuing to nse for several hours after death In mild attacks tn 
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pulse and temperature remain normal through the course. The peristal- 
sis is diminished and the bowels are constipated. 

In the horse tonic spasms of the skeletal muscles are extensive. Be- 
ginning first at the head or in the muscles of the hind limbs they ex- 
tend either slowly or rapidly until the condition becomes generalized. 
Occasionally the spasms are Umited to a definite group of muscles — 
local tetanus. Spasms oi the muscles of the jaw cause difficulty in pre- 
hension and mastication of food (lockjaw) and there may be drooling 
of saliva. Involvement of other groups of head muscles causes a peculiar 
erect position of the ears, narrowing of the eyelids, prolapse of the third 
eyelid, dilatation of the nostrils, and, sometimes, difficult swallowing. 
Often the horse is unable to eat off the floor. Spasms of the muscles of 
the neck, back, and tail cause a stiff and extended position of the head 
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and neck (orthotonus) , and an elevation of the tail; occasionally the 
head and neck may bo drawn backward (opisthotonus), and the tail 
may be curved laterally. Turning is difficult. Stiffness of the extensor 
muscles of the limbs causes difficulty in walking, and a sawbuck-like 
attitude; in some coses the legs are spread apart. Stiffness, or difficulty 
in backing, may be one of the first signs of tetanus. Sweating, and 
trembling of the affected muscles are frequent. 

General spasms, or those affecting the respiratory muscles, may de- 
range the respiration and circulation causing superficial fast breathing, 
congestion of the mucosae, and towards the end a fast pounding heart. 
Contraction of the abdominal muscles gives a tucked-up oppesrancc. 
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I„cAe,.e,,ehave»eI with «.o disease d 
dehorning, and placing a ring m e symptoms were very 

peared in about a week after the ^ exposure of 

distinctive in the form of extension f tail, and a 
the raebrana nictatans, tucked up a ome , j There may be 

sawbuck position of the limbs, the spas^ sudden 

trembhn, of the musclee and f 

movements or a sharp noise which adds to the degree p 

“■‘L' sCand ,oaIs opisthotonua ,s die nde, and bloating is frenuendy 
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present The disease may be endemic from navel infection in lambs 
first they are dull and stiff, then the head is drawn backward or ° _ 
side and m a short time they are unable to stand A sudden distur 
or noise may cause spasms It may be associated with profuse diar 
Stane are chiefly affected with generalized tetanus , 

The prognosis depends entirely on the intensity of the attack, a® ^ 
13 probable that this is determined by the amount of toxin absorb 
an intense generalized attack the disease is fatal in from two or ^ 
days (peracute) to a week or ten days (acute) If the animal g 

mild attack for a period of two weeks, the prognosis is favorable , 
cases arc said to be chronic The prognosis is also favorable in pa 
tetanus and if the mcubation period is long Ability to take food aa 
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water, and absence of intense 

The prognosis is ^‘Xr%re:if “aVs of 

intensity of spasms recovery, and spasms may persist for as 

™TrIltment— The use of tetanus antitoxin, even in extremely high 
Treatment mortality. Frohner and Zwick= report that 

Se German Army m World War I, 245 cases of tetanus in the horse 
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were treated with large doses of serum. The mortality was 62.5 per een( 
among unUeated cases the mortality was 65 per cent. The curative effei 
of semm was regarded as worthless. In our ambulatory clinic we fre- 
ouently administer 100,000 to 200,000 unita intravenously in the treat- 
ment of tetanus, but there is nothing to indicate that this changes the 
average mortality of 60 per cent. It has been reported, however, that an 
initial dose of 30,000 to 50,000 unita at the onset, repeated in twelve to 
twenty-four hours, will reduce the mortality to about 10 per cent. It 
seems possible that such favorable resulU may be possible in northern 
climates where tetanus is relatively infrequent and mild. Antitoxin is 
usually administered intravenously, but some prefer, in addition, to 
inject it into the muscles and into the spinal canal. 

The only effect of antitoxin is to neutralize the toxin in the body 
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which IS free and unaltered before 

one aystem, and tins may be accomplished by 

200,™ units the hrst day in large amma s, “^^^.ons, 

daily for about ten days To provide rest from P“ “ ” “ j 
depressants of the nervous system such as chlora , „ 

has reported favorably on the use of ^yf 

of a SVa per cent solution intravenously once dally for the firs 
then every other day for two or three doses 

The course is more favorable when the animal is kept 
somewhat darkened and quiet Feed and water M usual at a h g 
the floor that will not require lowering the head Slings are 
there is difficulty in standing, or rising Tetanus antitoxin jjqq 

a prophylactic when given at the time of injury , the dose is ^ 

units during the first seventy two hours after infection, this co 

passive immunity which lasts about ten days jwBamon* 

Active immunization against tetanus has been practiced ny 
He gave tetanus anatoxin to 30,000 horses, repeating the dose a . 

of a month One year later the blood of these horses contained s 
antitoxin for natural protecUon AcUve immunuation with toxwQ 
also been described by Glenny, Hamp, and Stevens,* and this . . 
of protection against tetanus is now generally regarded as B* 
effective 
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SWINE ERYSIPELAS 

Defimtion — Swme erysipelas is an acute, subacute or chronic infec^ 
tious disease caused by the erysipelas bacillus {Erytipelothnx rftusi® 
pathiae suis) Pathologically it is characterized by gastroententis, swe ' 
ling of the spleen, nephritis, and degeneration of the liver, heart an 
muscles Its chief occurrence is in swme, but man, lambs, pigco*^' 
turkeys, rabbits, and mice are susceptible 

Etiology — ^The bacillus was discovered and an efficient vaccine was 
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developed by Pasteur and TuiUier in 1882-83. As early as 1879 Koch 
had discovered the mouse septicemia bacillus (B. murisepticus) which 
is now classified as identical with that of swine erysipelas. Smith,* in 
1885, and Moore,* in 1892, recovered organisms from fresh tissue of 
swine which they identified as tliose of mouse septicemia, but which 
they concluded were not those of swine erysipelas. After nearly a third 
of a century, in the early 1920’8, tliere were again reports of isolation of 
the organism from various types of lesions: by TenBroeck’ from the 
tonsils of pigs affected with hog cholera; by Creech* from the lesions of 
diamond skin disease; by Ward* from polyarthritis in swme; and by 
Giltner* from cases of acute septicemia. And a decade later, in the early 
1930’8, the acute septicemic type which had devastated European herds 
for years, was now reported from many widely separated areas in the 
United States (Taylor,’ Munce,® Baker®). In 1933 the disease was rec- 
ognized by Baker in New York, where there had been many deaths in 
pigs following vaccination against hog cholera. In 1938 Breed*® reported 
that the infection had been identified as a cause of swine maladies in 28 
of the 48 states. The brief period covered by these identifications, 1931 
to 1937, indicates that unrecognized infection may have been wide- 
spread. The extent of such infection is suggested by the 1942 report upon 
the disease in Nebraska by Van Es and McGrath** who state that "in 
connection with this project 281 outbreaks of acute swine disease were 
investigated and in not less than 24 per cent of this number swine erysip- 
elas proved to be the malady involved.” In 1938 it was estimated by 
Breed*® that swine erysipelas constitutes from 10 to 17 per cent of the 
acute infectious diseases of swine in the middle western section of the 
United Stales. In 1940 an examination by the Bureau of Animal In- 
dustry of 472 joints from swine showing varying degrees of arthritis, the 
swine erysipelas organism was recovered from more than 75 per centol 
all specimens received, and the highest incidence of infection was from 
specimens in the Corn Belt. In 1944 the disease was reported as still on 
the increase in the Middle West and gradually spreading to other sec- 
tions. Thus a comment by Moore on tlie high significance of the mouse 
septicemia bacillus in fresh tissue of swine has been confirmed. 

The epidemiology is widely variable. On farms not previously infected 
it may resemble hog cholera in the extent and rapidity of the attack, or 
it may affect only two or three individuals and then apparently dis- 
appear. This initial attack may be followed later by unthrifUness and 
lameness that proves to be due to swine erysipelas infection. To judge 
from the available records of laboratory examinations the disease shows 
a cyclic increase and recession over a period of four or five years Be- 
cause of tlie inconstant and insidious character of Uiis infection it may 
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,e .nt.oi.cea and t.cil caUtbi.^.ci " " 

Dnnlap- l..uc rcpo.lca that » “ ““ nuTuccccd.ng cro^ 

outbreak of swine LOfaipeliifl m ^ n,-«llv inftctul animals that 

of p.gs c.thcr through eonlael a.th f lota, ‘‘"‘i 
appear healthy or U.rough exposure ‘““"“'"''^^tl tvher lUac^^^ 
pastures The chrome fcr.n may nUo "" " spread 

tjpcbaanotprcviousb been rccogmita ^cw outbreaks 

rapidly and widclj as mhog cholera f^iirtvirt n definite pattern 

rho seasonal pro. alence ol scene erys.^las pj far 

Gradually ...creas.ng trom U.e f.rst to the Xt s ^l ’e annual Ion 
most precalont irom July to September and “ l,,„ f,„t W 

by the end of the year Uio approxnnaW „ from 

the fourth quarter are 5, 25 55 .ml 15 JJ ,s In Illinois 

3 to 12 months, though it is not infrequent in older nn.m 
Uie maiority ol onlhreaks oecnrred m the firs 4 ...enUls ol age 

nearly 16 per eent during the first month (Morrill) ,, ,a foUal 

Harrington'* obscraed many ontbroaU ... an “'hie and h.^^^ ___ 
form in suckling pigs in South Dakota and Van ^ attacked 

Nebraska Uie y oung et on less than a neck old, are “““““““ ‘ j, pdas 
Evidence of the influence ol sod on the "“tnhly ® m 
bacilli has been presented by VnnEs" It is held Uiat son 
lime and humus and ground niUi an alkaline reaction '“hor th ^ 

while acid sods arc unfavorable Variations in soils mo j^o 

possible reason for the tendency of Uic disease to occur in 
regions Eecovered animals arc ptrmanenUy immune 
Bacteriology— The bacillus of swme erysipelas i3 a 
straight or curved rod from 1 to microns long In anima s 
died of crjsipelas it is readily obtained from the spleen and ^ 

often enclosed m leucocj tes It slams readily with aniline >£3 
gram positive Experimental transmission is successful m pigeons, 
white mice Pigeons are highly susceptible attempts to produce e 
ease in swine by feeding or inoculation of virulent material s' ® 
been generally successful 

The capacity of this organism to vary widely m virulence and c ^ 
quently to cause various types of disease has been repprted by Van 
as follow 3 “ It has been observed Uiat the bacillus of swine er> sipe 
may display a capacity to change suddenly from a harmless saprop 
to a decidedly pathogenic parasite Whether such a phenomenon can ^ 
attnbuted to conditions which exalt the virulence of the microbes p®*" 
or to influences affecting susceptibility of the ammals concerned or 
some reciprocal action between th^e two possible factors remains 
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tirely in the dark. Either one o£ them, however, may serve to explain 
the sudden increase in the incidence of swine erysipelas in the course of 
certain years in areas where the malady occurs enzooticallyJ’ 
Distribution in the body, including tlie blood stream, is general in 
acute attacks. In subacute or cl^ronic cases the bacilli are found in the 
affected parts: joints, skin, valvular heart lesions. Healthy swine may 
cany the bacilli in the tonsils and intestines, and become a constant 
source of infection of the premises. 

Outside the body the bacillus is capable of existence in the soil for at 
least a year, and under favorable conditions it may multiply there. It 
resists putrefaction, desiccation and sunlight, and in meat it is not de- 
stroyed by pickling, smoking, or drying. To destroy the bacillus by 
cooking, 2.5 hours boiling are required for a piece of meat 6 inches thick. 
It has also been observed that certain strains can survive and even mul- 
tiply in concentrations of phenol that are bacteriostatic or bacteriocidal 
to many other microorganisms, and that this information has proved to 
bo valuable for isolation of the swine erysipelas organism from speci- 
mens where rapidly growing contaminants preclude isolation by the 
ordinary laboratory procedures — ^BAI. Rep. (1937).'® In a test of 400 
serial lots of hog cholera virus, 4 per cent were found to contain living 
swine erysipelas oganisms. — ^U nS.B.A.I. (1944).'® 

Mode of Infection . — Infection enters the body through the digestive 
tract Or the skin. It is probable that it occurs chiefly from ingestion of 
food or water which has been contaminated by feces from the sick. It 
may also enter the digestive tract in meat scraps from garbage, and 
in offal from infected swine that have been slaughtered or that have 
died. The disease is introduced to noninfected premises by convalescents 
or carriers, and this mode of infection is increasing in frequency through 
the promotion of community sales. Often the mode of infection is ob- 
scure. It has been suggested that in order to become fully virulent the 
bacilli must make several passages from swine to swine and that the 
mere transmission of the specific microbe may be of secondary impor- 
tance. 

Morbid Anatomy. — ^Thc pathologic changes of acute swine erysipelas 
are widely variable and not unlike those of other forms of acute septi- 
cemia. Only two pathognomic lesions are recognised: the skin lesions 
of the urticarial form, and chronic endocarditis. The skin may be 
normal or extensively purple with edematous thickening in certain 
areas. The most constant inlemal lesions are hemorrhage inflammation 
of tlic stomach and small intestine, swelling and congestion of the mes- 
enteric lymph glands and liver, enlarged spleen, hemorrhagic nephritis, 



and congestion or hemorrhage there be “ 
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Fig 73— Chronic swme erysipelas showing proliferations (a) on *“3 66) 

ventricular valves (Courtesy of D W Baker Comell Vetennanan * 


Symptoms.— While the symptoms oE swme erysipelas vary 
according to the virulence of the bacillus the resistance of the a 
and the stage of the disease, two chief clinical forms, acute sep 
and chronic are recognized , 

ilcute erysipelas is the most important and common form 
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one in -which most of the deaths occur. It presents symptoms of acute 
septicemia with chief localizaUon in the intestines and skin. Several 
are sick and there is a history of sudden deaths followed by a rapid 
spread through the herd. In exceptional attacks, however, the spread 
is not rapid. The period of incubation is from three to four days, the 
onset is sudden, the temperature vanes from 105° to 108° F., and per- 
sists until near death or recovery. The sick are depressed, usually they 
remain hidden in the htter, do not cat, and show weakness of the hind 
quarters when made to walk. Often there is vomiting. At hmt there is 
a tendency towards constipation and this may be followed by diarrhea. 
When handled or forced to move they squeal with pain. Compared with 
hog cholera there is less depression, somewhat better appetite and more 
active r^ponse when disturbed. About the second or third day red 
V patches may form on the ventral surface of the body, the medial sur- 
face of the hind legs, the throat and ears, and these may fuse to form 
extensive dark red areas over a large part of the body. While this red 
color of the skin Is regarded as'S prominent clinical characteristic, it 
IS not unlike that observed in certain cases of hog cholera. The usual 
course is from two to four days, though in peracute types deatli may 
occur within twenty-four hours. Dyspnea and cyanosis due to heart 
weakness and pulmonary edema forecast impending death. The mor- 
tality rate is estimated by Van Es and McGrath^ at 50 to 100 per cent 
with 75 per cent as a probable average. Recorded opinions of the mor- 
tality are widely variable. Swine that survive after four days of an 
acute attack are considered to be possible survivors; this mcludes the 
period of highest mortality, but deaths may occur as late as the tenth 
'to the fifteenth day after the onset. 

An intermediate or subacute stage has been described by Munce* and 
others; this covers the fourth to the tenth days of survival. The symp- 
toms are extreme weakness and prostration with the hogs usually lying 
on their sides. After being raised they fall to an unnatural position; if 
able to walk the gait is stiff, and inappetence is complete. Swelling of 
the logs, ears, eyelids, and snout are frequent. The skin of the abdomen 
and other thin-skinned parts may turn red or purple, while the skin of 
the shoulders, back and sides may become thickened. Multiple arthritis 
is frequent. 

Chronic erysipelas occurs chiefly in the form of an arthritis. It may 
cither follow immediately or be a sequela of the acute type, or it may 
occur independently. The symptoms are stiffness, swollen joints, and an 
unthrifty condition. Endocarditis is a sequela of the acute type- the 
affected animals become dyspneic, easily exhausted and they collapse 
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when forced to move Increased heart .mpulse and 
ma> be heard Incomplete rccovcij ma> leave ^„mCI0U3 

and stunted Stiffness and paralysis are not 15 the 

reports of outbreaks in the United States “'‘‘“f is 
mo t frequent bubacute and chronic form, and that often th 

subacute or chrome from the onset and the 

Diamond shn disease is the mildct re 

type that has chiefly prevailed m the United SUtes The > P 
<^emble tho«e of urticaria On various parts of the of 

are numerous dark or black quadrangular or rhom » c 
the skin In from one to tno weeks healing occurs 
epidermis In severe cases there may be necrosis of the skio 
formation of leather like crusts This form of the disease is se ^ 
Diagnosis— Because of the «cpticcmic nature of 
differentiation from other general infections, such as hog c o 
acute Salmonella scpUccmia, usually cannot be made ® 

toms and lesions alone In suipeslifcr mfecUon however, the age 
dence is lower than that usually observed m swmc crysipelw 
cholera there is a more sudden onset, more complete loss of apP 
a more rapid course, greater uniformity of symptoms, and g 
the eyelids, which is not observed in erysipelas In swine ei>»iP ^ 
there is more evidence of pain sudden unexpected deaths are ino 
common, higher temperatures are observed, and recovery often fo 
admmistration of erysipelas antiserum In bog cholera the lymph gi 
present darker and wider hemorrhage, they are more generally invo » 

and multiple hemorrhages throughout the body are more prevalen , ^ 
spleen usually shows bemorrhage on the under surface and is norma 
size In erysipelas the «pleen is free from hemorrhages, is usually sw o 
and significance is attached to the diffuse redness of the gastnc muco^ 
In cholera the lungs are often pneumomc with hemorrhages m 
visceral pleura, m acute erysipelas inflammatory lung lesions are 
The kidneys are mvohed m both, but in erysipelas the turkey egg m 
ney is not seen 

For laboratory examination one may submit spleen, kidney and bearv 
blood from the acute type, and joints, heart, or other affected tissues 
from the chronic type Van Es^* writes that among the diagnostic 
methods bactenologic examinations are of the greatest value, because 
swme erysipelas is the only disorder of swine m which a microorgams® 
of the size and form, and staming characteristics peculiar to the erjsi 
pelas bacillus can be demonstrated Such examinations may be made m 
the field where smears for staming with Gram a method are made a3 
soon as possible after death from the spleen, cortex of the kidney and 



SWINE ERYSIPELAS 


495 


heart blood; in advanced decompoeiUon the red bone marrow may be 
used. If the bacilli are scarce or decomposition is marked, pigeons may 
be inoculated with a suspension in physiologic salt solution prepared 
from a mixture of these tissues. Filter through absorbent cotton and 
inject 0.5 to 1.0 cc. into the pectoral muscles. Infected pigeons die in 
from 3 to 5 days and positive smears may be obtained from the spleen, 
kidney, or heart blood. Schoening, Creech, and Grey^® have described 
the technic of rapid-plate agglutination test for swine erysipelas, which 
has not yet proved to be dependable- 
prophylaxis. — ^At the beginning of an attack isolate the sick and 
examine daily for new cases; if possible remove the healthy swine to 
non-contaminated places and avoid the use of premises where the dis- 
ease has occurred. Immunization against s^vine erysipelas is effective. 
For this purpose one may use serum alone or a simultaneous vaccina- 
tion. In the United States simultaneous vaccination is now used in 
highly infected areas under special permits from the Bureau of Animal 
Industry. 

^erum alone has until recently been the only method of immunization 
of swine in this country. On infected farms one may immunize each new 
litter of pigs with serum and depend on natural exposure for active 
immunity. But in highly infected areas where the disease may reappear 
with each farrowing this method of control may be expensive. Where 
there is an acute outbreak, serum should be given to all of the swine in 
the herd. According to Van Es/* “public sales establishments, which are 
apt to have apparently healUiy ho]^ from infected herds assigned to 
them, may materially protect the interests of their buyers by causing all 
swine passing through their hands to receive protecting injections of 
anti-swine-erysipelas serum. No smail amount of mischief may be 
prevented by such a simple and relatively inexpensive measure." The 
dose of serum is 5 cc. up to 50 lb.; 10 cc., 50-75 lb.; 15 cc., 75-100 lb.; 
20 cc. over 100 lb. The duration of passive immunity us from eight to 
fifteen days. 

In the Annual Report of the Chief of the U. S, Bureau of Animal 
Industry, 1938,“* the following observations are recorded: 

“For the purpose of studying the mode of transmission and metliods 
of control of swine erysipelas, more Uian 100 ho^ have been raised 
to maturity from a swinc-erysipclas-infectcd herd of 30 sows and boars 
cstablislicci last year. Tlicsc animals were separated from tlieir dams 
after weaning and placed on clean ground. In none of tliesc animals, now 
full-grown hogs, has any clinical evidence of swine erysipelas been 
found. 

"Preliminaiy tesU were made wiU* three kinds of live-organism vac- 
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pigs were vaccinated with a product composed o Iwc 

orianUms of the rough type, wh.ch t,,,tcd 

avirulcnt tor susceptible laboratory ^‘™/'^,*elas orgau- 

simultaneously with (1) a vaccme composed of ^ and 

isms of the smooth type virulent tor susceptible '“bo^torj ^ 

(2) swine erysipelas scrum. Nine pip were vaccin European 

cially prepared IWc-orgamsm vaccme, such as j g^-ine- 

countries, and each received simultaneously ‘"‘“I'?" separate 
erysipelas serum. Each of these groups was Urese 

lot with an equal number of unvacemated pigs. foiled to show 

animals over a 10-month period following vaccination falM « 
clinical evidence of infection with awme ery sipelas m any 
cinated groups or any of the unvaccinated animals m contec 
continuously. Repeated efforts to develop an im- 

to swine erysipelas that would be suitable for testing Uie ^ » 

munities of these three vaccinated groups have been 

SmuitaneoiM vaccination consisU in the injection of i^ vacema* 
and a bouillon culture of the bacillus at the same time. ^ ^ qj 
tiob for hog cholera, the injection is made at the base ol “ 
into the axillary space: 5 cc. of scrum on one side and 0.5 cc. o . 
on the other in 50 to 75 lb. pigs. Immunity lasts 4 to 6 
method has proved to be highly successful in countries 
is widely prevalent. More lasting immunity may be conferred by 
a second injection of the culture about two weeks later. This me 
vaccination is now extensively used in a number of states under ®P 
pemuts from the Bureau of Animal Industry (1944)** snd r 
obtained in the vaccination of over a million ho^ have been 
satisfactory. In herds where the disease already e»5te serum a 
should be used in all individuals, followed by serovaccination m 
8 to 10 days. _ . . .-.p of 

Double vaccination with Pasteur vaccine consists in an mje 
an attenuated culture of the bacillus, followed in about two wee 
a culture of greater intensity. This method confers an active an P 
longed immunity, but it is not free from danger; vaccination 
may occur and new centers of infection may be established. 

Zwick warns against the danger of vaccination where hog c o 
may be latent. As a result, there may be an outbreak of acute c 
Furthermore, cholera virus may be spread on the injection needle» 
epidemics of hog cholera may follow vaccination against ^ 

To prevent contamination of serum pour the amount to be used 
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farm from the general supply into a separate container, and sterilize 
the syringe before using it again on another herd. 

Treatment . — Immune serum (10-40 cc.) has a curative action when 
administered early, six to twelve hours after the onset of the symptoms. 
This may be given subcutaneously, but intravenous or intramuscular 
administration is preferable. The vaccination of young pigs with 10 cc. 
of anti-swine-erysipelas serum at 2 to 4 days of age and again at 4 
weeks of age practically eliminated enlarged and swollen joints that 
were becoming prevalent m the pigs in the government herd at Belts- 
ville.— US.B.A.I. Rep., 1941 « 

On the subject of swine erysipelas in Iowa, Aitken” writes that when 
tlie disease is at a low ebb both prophylaxis and treatment work well, 
that the disease is variable and unpredictable, and a subject of wide 
differences of opinion by observers in the Com Belt. In his discussion on 
the treatment of swine erysipelas culture breaks, for example, he reports 
that "One client, in May, 1949, had two pigs dead, and two sows 
and two pigs sick. The pigs were only one to four weeks old, so the 
entire herd was given erysipelas serum and culture, but 89 days later 
four pigs again had typical acute erysipelas. Being then old enough the 
pigs were vaccinated with anti-hog-cholera serum and virus. No more 
erysipelas vaccine was used yet no new cases have developed on the 
place since." In another break, 88 days after injection of erysipelas 
serum and culture in a herd affected with typical acute erysipelas, “we 
vaccinated for cholera, but this time, as we often do when it seems 
very virulent, we added erysipelas serum 1 to 6 to the cholera serum. 
In the handling of serum breaks which occurred in 24 to 36 hours 
after the use of liberal doses of erysipelas serum and culture in a sick 
herd, crystalline penicillin, 1000 units per pound of pig, dissolved 
in a little erysipelas serum, saved 46 of the 49 treated. In another herd 
the sick were given 100,000 to 250,000 units of penicillin, in 25 cc. of 
erysipelas serum, to 1(X> pounds of pig. 
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LEPTOSPIROSIS ^ 

DeEiution-Bovme leptospirosis is an acute general j^p 

ease caused by the spirochete Leptospira pomona Clmicaiiy 
toms vary widely Irom mild to «c\erc of which the ™ ® ^ nulk 

are depression, fever, and hemoglobinuria x\ith a ^ ^ p^-encd 

yield from a soft and pliable udder The milk is > ello^ p 

and may be stained pmk or red Abortion tvithoul other o ymerous 
toms, IS one of the most frequent forms On postmortem ^ 

subcutaneous hemorrhages iDa> be found After ^hile 

the rule the organism may disappear from the blood an 
the kidneys may remain infected and spread the infection in 
Euology — ^Leptospirosis ra cattle has been reported fro 
30 states with 'Wisconsin and lllmots leading in tlie num er ^g» 

recorded ' "While it is often reported that lepto pirosis is me ^ 
it IS not yet clear whether the disease itself or our knowle ge 
expanding In 1944 it was first recognized in this kerand 

necbcut ^ in 1948 cultiN ation of Leptospira was reported by ^ igjjjeat 
LilUe * m 1952 a practical diagnostic laboratory technic, ^ged 

fixation, was reported by York* m 1953 York and Baker aim ^ 
the production of a vaccine Previously, diagno'^es were ii 
outbreaks where elaborate diagnostic methods for animal mo ^ 
and identification of Leptospira were available or a diagnos . 
based on the cUmcal symptoms Regardless of these of 

spiroBis has been reported from scattered areas in nearly ^ 
the country and York* has expressed the opimon that there a 
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if any regions free from the disease. Infection follows direct and in- 
direct contact with infected animals, drinking water from contaminated 
pools or sluggish streams, and exposure to urine from cattle or swine 
with infected kidneys. 

After recovery the kidneys remain infected and a possible source of 
infection in the urine for long periods,® in cattle at least 3 months.* 
Since leptospirae are unable to survive refrigerator temperature, it is 
probable that cattle with chronic infection of the kidney carry the 
infection from season to season-* The spirochete is readily transmissible 
to guinea pigs, rabbits, mice, embryonated eggs, lactating cows, young 
calves, and swine. "While there is no definite seasonal occurrence, in 
New Jersey the outbreaks occur more frequently in warm weather. 
The herd incidence, including animals with inapparent symptoms may 
be from SO to 70 per cent.* From experimental inoculation of cattle 
Little and Baker* have “recovered the spirochete from the blood, 
milk, and, occasionally the urine of cows during the febrile period. 
Moreover, when hemoglobinuria or albuminuria occurred the organism 
was present in the urine for periods long afterwards. The experi- 
mental infections produced in the natural host (subcutaneous or intra- 
nasal inoculations) showed all possible variations, from no illness to 
death. . . . With adult cattle, besides fever, depression, drop in milk 
yield, and an occasional case of albumenuria, the secretion from the 
udder was thick, yellowish, and viscid. In lactating cows the inocula- 
tion of infective material never produced bloody milk. In young calves, 
as a rule the infection was acute and associated with albumenuria, or, 
occasionally, hemoglobinuria and death. On intranasal inoculation, 
some calves reacted; where others showed no signs of illness. "When 
these animals were later challenged with infective material (sub- 
cutaneous inoculations), all were immune,”* 

Recently Bumstein and Baker*® have reported on infection in swine, 
where L. pomona is often found but where it rarely causes symptoms. 
"From 17 animals inoculated either subcutaneously or intranasally, 
leptospirae were found in the blood of 14, isolations having been made 
as early as the third day and as late as the twelfth day following inocu- 
lation. . . . "Urines from 34 infected pigs destroyed at varying intervals 
were tested for leptospirae and all but 3 were found excreting the 
organism. Leptospirae were seen in the urine of some pigp as early as 
the twelfth day after inocularion. In two pigs that were kept longest, 
the organisms persisted in the kidneys and urine of one 159 days after 
inoculation, and in the other, leptospirae were present in the kidney 
140 days after the pig bad become infected by exposure. . . . Infection 
occurred in all calves and pigs exposed to infected pigs. The time be- 
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tween exposure and demonstratron of rnfeeUon 
da>8 Pigs exposed to infected cahes failed o co 

All animals inoculated subcutaneo^ly, f iepto=pirae 

posed by contact became mfectei Oral „^ately 

Ls not successful After an mcubaUon penod „f 

10 days, a transitory elevation of '*"'^'■‘*‘’7 from signs 

33 inoculated animals With two excepUons p gs 
of illness appeared alert, and ate normally blood and 

the thermal reaction antlhodiea were diynonstrated iri 
leptospirae could no longer be isolated tinne of all but 

stration of antibodies, lepto'pirae were found m the “^in jjt 

Uo pigs that were studied The leptospirae were muaii> P 
in enormous numbers A serological survey wm ma e 
collected in large packing houses and 63 (227o) p,n the host 

positive If the growth and mulUplicaUon of I^Ptospirae » 
are criteria, the organism is better adapted to pigs as w carna? 

large numbers excreted in the unne as well as the length o 
states Cattle have not been shown to harbor leptospixa for long 
three months Thus, it appears that swme may be the nawr** 


for Lipto$pxra pomonc ” , * Teoorts 

Morbid Anatomy — Smce the disease is rarely fatal, auto^ f ^ 
are limited to the severe form Thus, Roderick,* who descn 
outbreak m Kansas, writes that there were few significant qj, 

than bloody unne, the carcass was pale and anemic, 
rhages and icterus were rare From an autopsy on an Mort 
8hortl> after birth and in which bemoglobmuna had been o 
subcutaneous hemonbage and mtcnse icterus were found, m g 
the lesions were bmited to ecchymoscs under the skin, ^ .-ed 
and a somewhat yellow abdommal fat • Baker and Little ° 
that in addition to causing altered milk secrebon, the agen j^-gies 
the kidneys and produced an mteraUUal nepbntis In some au 
white spots 1 mm. m diameter were scattered o\er the surface 
kidney and extended either as wedges or plugs into the cornea 
Histological examinabon disclosed widespread focal 
the cortex and corbcomedullary junction m the form of i^g'" 
shaped patches of infiltrabog cells, predominantly mononuclew 
Symptoms. — ^Two clmical forms ha\e been described b> Li 
Baker • "In a severe type the onset is sudden with depression, 
globmuna, anorexia, d>spnea, a marked drop m the milk yi6 » 
a temperature of 103 to 107® F , and fever persists IhrougbM 
illness In a day or so the visible mucous membranes become p ^ 
ictenc The milk from all quarters is bloody, with a pink. 
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brownish tinge, occasionally containing flecks of blood. The udder is 
soft and pliable, suggesting little, if any, irritation to the secreting 
tissue. This limp udder, resembling the gland of a dry cow, is of 
diagnostic significance. Hemoglobiimria is usually present, the color 
of the urine being bright red or dark brown. Pregnant animals are 
quite likely to abort early or during convalescence, and usually the 
placenta is expelled with the fetus, before death the symptoms become 
aggravated. In addition to prostration, the pulse and respiration are 
increased, the urine is bright red, and the feces are occasionally 
yellow. If severely affected cattle recover, the convalescence is pro- 
longed due to continued fever, weakness, anemia, and nephritis. 

“The mild form is a similar, but less severe, infection, rarely fatal, 
and lasting for two to four days. There may be depression, anorexia, 
dyspnea, abortion, and drop in milk yield; or the animal may appear 
normal except for a lowered production and a change in the character 
of the milk and urine. A fever of 102 to 105° F. persists for two to 
three days, The milk may be bloody^ but it is more commonly thick, 
yellowish and viscid. Blood in the milk may be detected at the end 
of the milking, it may be seen at only a single milking, or it may 
peraUt for two or more days. . . . The mammary gland is always soft 
and limp. Abortions do not occur as frequently as in the severe dis- 
ease. Hemoglobinuria may occur early or as the cow recovers, and, 
invariably, the urine is dark brown. 

“In some cows, steers, and bulls* the rise in temperature and the 
hemoglobinuria are the only clinical signs of the infection observed. 
Occasionally a mild case may die, and animals with hemoglobinuria 
may not fully recover for weeks.” 

While this excellent description (if the symptoms includes the most 
uniform characteristics of bovine leptospirosis, the clinical variations 
from inapparent to severe, have led to widely different reports. Thus 
hemoglobinuria may be absent, or abortions in advanced pregnancy 
may occur in a third to a half of the herd, with one or two sudden 
deaths, and a transient drop in the milk yield.' “Bloody urine and 
yellow milk may be lacking more often than they are present. Often 
it causes sudden deaths in nursing beef calves about two months old 
when they commence to drink from the pools." In a beef lierd of 360 ' 
animals 17 abortions from the sixth to tlie nintli months occurred 
over a period of three months; the symptoms appeared in ten days 
to two weeks after animals were assembled and passed tlirougii a 
chute for dipping or blood testing, and terminated when tills practice 
was replaced by isolation and segregation.* In cah cs, leptospirosis is 
usually a faul septicemia with diarrhea. And c&Wes that recover from 
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an attack at 3 to 4 weeks of age fail to produce 
react to subsequent serologic testa Occasionally cows measured 

with the fatal scpUcemic form Loses from „,o(iucUon, 

by interruption with the breeding schedule, lowered “ j 

li stunted growth, ns well as by the immediate morta h y Mortal, y 
may be as high as 10 per cent in adults, and 25 P^r cent m the young 
Diagnosis— A diagnosis of leptospirosis in a milki g | 

made when there are fever, hemoglobinuria, and a eott end p^^^ 
udder which secretes a yellowish viscid milk that may 
or pink tinge The presence of leptospirosis in a herd may be de 
by a complement fixation test of the blood of the herd, or o , 

of cows that have aborted two to three weeks or more . 

Since the complement fixation antibodies of an animal usu 
appear within two to four tnonUis after Icptospirai infection, 

IS of limited value except to indicate more recent infections 
Control— The problem of control involves a disease m whi 
clinical cases are usually less than 2 per cent of the mice 
and the inapparent cases may reach 50 per cent The attacK is ^ 
to one season with little tendency to remain m the herd from ^ 
year Leptospira has a low resistance and docs not survive re ng 
temperature, apparently survival depends on the protection 
animal earner It is improbable that it survives for more than a ^ 
period when separated from the protection of a earner host, su 
cattle or swine Information is not available on the lengto o 
that a bovine remains a cafner and a potential spreader of the i 
tion, but the commonly recommended isolation of newly pure a ^ 
animals for a period of three months, suggests that it is believ 
be transient The problem of herd control involves protection ^ 
exposure to the earner, as well as to recently contaminated too 
water with which the earner has been in contact There are numer 
reports of cessation of the disease following a change of 
herd management or suspension of outside contacts Little has 
ported repeatedly that experimental animals, including the sic 
the inapparent infections were immune when challenged 
subcutaneous inoculations And while the vaccine developed by o 
has not been tested extensively m the field, apparently it 
tection against contact exposure Until more information is aval a 
vaccination of negative animals in infected herds is advised Purenas 
additions from unknown sources should be segregated for 90 days 
Treatment — Severe acute types should be treated as other 
general infections Among the antibiotics that have been favora 
reported is terramyem, 2 mg per lb body weight per vein daily u 
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improvement develops; or procaine penicillin 1 k 6 to 3 million units 
intramuscularly every 24 to 48 hours; or streptomycin, 5 mg. per Ib, 
body weight intramuscularly every 12 hours. As a measure of control 
it is advised that in infected herds calves be vaccinated soon after 
birth and again in six months, and that mature animals be vaccinated 
yearly. 
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hog cholera 

Definition— An acute general infection caused yj yad- 

characterlted anatomically b> hemorrhages in the skin hidn y , 
der, lymph glands and spleen In the begmnmg of an outbrea 
postmortem changes may be slight or absen y 

marked by higher fever, and prostration Early m an outb 
several deaths may occur, almost without warning j 

History -In the United Stales the first recorded 
cholera was m Ohio m 1833 During the next 60 years a 
contagion of unknown cause among swme was common m 
West After about 1850 this became the subject of various pap 
reports from Detmers, Law, and others’ They recognize J 
clfic contagious disease and desenbed the syroptoi^ an 
1885 Salmon and Smith’ reported extensively on the 
legions According to their interpretation of this mala y, ^ 

two independent diseases swme plague, caused by B sutsep > 
hog cholera, caused by B suipesttfer la 1903 the specific cause, ^ 
able virus, was discovered by DeSchwcinitz and Dorset an 
to the production of a protective serum m 1908 * renort 

Evtology — (a) General Prevalence — Dorset and Houck , 
three periods of exceptional prevalence the first reached its 
in 1887, the second in 1897 and the third in 19U They 
average annual loss for a period of 40 years at not less than S3 , 

In the United States, m 1925, nineteen stales containing approxima 
77 per cent of the total number of swme, suffered losses of ^ 

6 5 per cent, all except California were m the Middle West or 
The remaining 23 per cent of swme were distributed over twenty n 
states, and the mortality was from 0 6 to 2 2 per cent of the tota n 
ber of animals Thus there are large sections of some states that ha\ e 
hog cholera, thougli none is reported as entirely free While it o 
occurs at any period of the year, its chief seasonal occurrence is m 
late summer and fall, especially m October and Nov ember, but m ^ 
South severe outbreaks may occur at any season of the year, an J 
here that the highest death rate occurs Pigs from immune sous 
bom with an increased resistance, though infrequently they begin 
contract cholera when less than a month old (Pickens) * In ^ 

sinall outbreaks are occasionally caused by feeding uncooked gar a 
or by the importation of swme from Uie United States, but widcsprca 
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infection is prevented by prompt segregation, slaughter, and the use of 
serum. It is common in Europe. 

(b ) Injected Swine . — The diseased herd is one of the chief sources 
of infection. It is a fundamental iaw of hygiene that when an acute 
contagious disease appears, the infected and exposed individuals should 
be segregated; but when hog cholera appears in a herd it is a common 
practice to rush all apparently well animals to market. This infects 
traffic routes, spreads infected pork scraps wherever the finished 
product is marketed, and infects other herds when the survivors are 
reshipped for additional feeding. On this subject the U.S.L.S.S. Associa- 
tion^ recommends that “the shipping of infected hogs to public markets 
be discouraged. Realizing that the sick hog is the original source of 
infection, and that its meat may carry active virus, federal and state 
regulations should impose severe penalties in the way of condemnations 
when consignments of hogs visibly affected with cholera arrive at public 
markets,” In 1931 the Committee on Transmissible Diseases of Swine 
reported: “This year, as m previous epizootics of hog cholera, large 
numbers of cholera-infected hogs were marketed. Important factors in 
the dissemination of hog cholera arc the marketing of these hogs for 
slaughter, and the movement of stock hogs from communities in which 
these early outbreaks of the disease occur to live stock centers and 
community sale barns, and to farms and communities that are free, or 
comparatively free, of cholera infection. Failure to enforce regulations 
or to pass laws to meet the conditions responsible for hog cholera 
epizootics, accounts for a large part of the financial loss resulting from 
this and other diseases of swine. The use of trucks in the transportation 
of swine, as well as all classes of live stock, should receive additional 
attention in the control of thinr operation as a common carrier of live 
stock.” 

The introduction of infected hogs was responsible for 44 per cent of 
all new or primary outbreaks in eleven middle western states, according 
to returns on a questionnaire reported by Atherton.* In Maryland this 
accounted for only 6 per cent. From the primary outbreak infection 
spreads in many ways, both by direct and indirect contact, and the 
more dense the swine population, the more rapid the spread. The virus 
may be carried on the feet of farmers, hired help, visitors, and stock 
buyers; or it may be brought from infected farms in litter, on ma- 
chinery, wagons, and trucks. Dogs, biixis, and other scavengers scatter 
parts of unburied carcasses. Direct contact occurs- when swine break 
tlirougli a line fence, or are taken away for breeding, or for exhibition. 
The virus may be carried in streams or drainage. Harbored infection 
is also rccogniicd, tliough we have liUle knowledge of tlie length of time 
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that vraa may retam .ts v.rukncc on infected premises 
conditions On one farm in our experience it apparently 
a stable for at least two years. Under natural 
spreads rapidly, yet efforts to transmit the disease by expe 

contact have usually been negative— DoreeL* an 

(cj Feeding Raw Pork Semps.-Jn 1912 McGilyay" ^ 

outbreak of hog cholera in Canada caused by the feeding of 
market pork. In 1917 Birch‘‘ published the result of an expen 
which showed that “in places where meat inspection is ’ 

impossible, even with the severest interpretation of temperatures, ® 
toms, and lesions now practicable, to remove from market all car 
of hogs that contain hog cholera virus.*’ In an examination of 
cured hams from infected no-lesion hogs, vims was found m • 
was found to persist for as long as eighty days. It is probab c ^ . 

the eastern states from S5 to 00 per cent of new outbreaks can e a 


to virus in pork scraps fed in garbage. 

(d) Simullaneoua Vaccination of Devitalized Swine . — Dunng 
first few years after the discovery of immunization with scrum 
virus, the simultaneous method was considered superior to the 
seram alone under all circumstances — (Keen).** But repeated 
losses from 80 *called “breaks” have led to the belief that the use 
serum and virus m devitalized hogs is a frequent cause of new ou ^ 
breaks. This experience has found expression in reports of the rr 
ceedings of the USLSS.A., as follows: "What is to be done in 
muniUes where there is hog flu, extensive parasitism, and necro 
enteritis? Do not give simultaneous treatment. Give semm alone un 
m condition to receive other treatment" — Houck, 1927. "Questionnaires 
received from vetennanans of eleven western states show that abuse o 
the double treatment was the second largest factor in starting outbrea 
of cholera in that territory. In fact, the data derived from these 9*^^* 
tionnaires show that approximately 40 per cent of the new outbrea 
were started in this manner” — ^Atherton, 1930. “The administration o 
serum and virus to ho^ exposed and suffenng from disease other than 
cholera accounts for many so-called ‘semm breaks’ and a large part o 
the death rate subsequent to vaccination” — Committee Rep., 193b 
Others are of the opinion that many "breaks" have been caused by the 
use of impotent or insufficient semm — Benner.** 

There has been considerable discussion of the cause of deaths from 
"breaks” following simultaneous vaccination. One group defends the 
method of vaccination and maintains that losses result from some dis- 
ease other than cholera A second group condemns this method of vac- 
cination in ‘’devitalized" swine, and apparently believes that deaths 



HOG CHOLERA 


507 


following such practice are due to cholera. A third group holds that 
“breaks” following simultaneous vaccination are cholera due to im- 
potent serum; it may have lost its strength through age; it may have 
been defective in orighij or the dose may have been too small. Breaks 
may also be due to impotent virus. At piesent, most workers on diseases 
of swine accept the second view. When a hog sickens and dies from the 
injection of cholera virus, it is illogical to attribute death to “ascaria- 
sis,” "flu ” "mixed infection,” etc. It is equally illogical to inject cholera 
virus into swine that are obviously sick of cholera or any other disease. 

fej The Virus.— Inside the body a filter-passing virus is found in all 
the body fluids and tissues early in the incubation period, and this virus 
is usually present throughout the course of an acute attack. In the 
chronic form the blood may be found free of virus, and tliere is no 
knowledge that it is carried by recovered swine. It is harbored and 
eliminated before symptoms may be recognized. All discharges from 
the body openings of the sick carry the virus and it is especially abun- 
dant and virulent in the urine. After swine have received vims for im- 
munization, they should nob be added to susceptible herds until at least 
three weeks have passed without any signs of disease. 

Outside the body the vitality of cholera virus is not well known. 
According to Birch, "it is very tenacious and resists most natural 
destructive influences for a long time.” Kernkamp'* fovmd the virulence 
of hog cholera vims is not destroyed or lost up to approximately three 
years of age, if it has been carboiized and kept under low temperature 
conditions. Its survival in pork scraps was found by Birch** to be as 
long as eighty days. It succumbs quickly to putrefaction. Hog wallows 
are thought to remain infected for months, and it is probable that in 
exceptional cases the virus may retain its vitality for years. 

Morbid Anatomy. — ^Hemorrhages are the distinctive lesions of hog 
cholera; these are widely distributed in the serous and mucous mem- 
branes, skin, lymph glands, and internal organs. As in other acute 
septicemias, some of the first to die in an outbreak may show no 
changes on autopsy. But in the usual acute form the postmortem 
changes clearly reveal the nature of the disease. The skin may show 
slight or extensive hyperemia on the ears, abdomen, and other parte of 
the body; sometimes there arc small areas of necrosis at the margins 
of the ears and vulva. On section the lymph glands show peripheral 
hemorrhage, petechiae and eccbymoscs, and they may present a dark, 
almost black, surface. Various degrees of hemorrhage ‘are commonly 
found in the visceral peritoneum, on the under surface of the spleen, 
in the mucosa of the digestive tract, especially in the region of the 
ileocecal valve, in the large intestines, and in the lungs. Of special 
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bigmficance in diagnosis are petechial “ '^^''their 

ofthe kidney, these are rarely absent though 

IS almost pathognomonic of this itaeasc Of “1“ andpuiple 

less frequent, are hemorrhages on the mucosa of the 

discoloration of the skin A fibrinous exudate j ^th m 

serous surface of the stomach, and erosion ‘“f ” have 

the large intestines In the occasional chrome form thes 
become ulcer»-''bulton ulcers", they are raised above tee sm 
are dark or jellowisb in color It is probable than 

button ulcers’ la due to chrome infectious enteritis m 

to chronic hog cholera -iinlera are 

The changes found on postmortem examination in 
emaciation, shrunken spleen, ulcers m the mucosa of the a 
button ulcers m the large intestines Hemorrhages are absent 

degrees of pneamoma and pleuntis are frequent „.rnciite 

Symptoms — ^The period of incubation is 5 to 10 days In the p 
form the animals die without showing recognizable ^ 

acute form begins uith chills and a temperature of 105 to , ^ 
the temperature continues and fluctuates until near the end, ^ ® jg 
subnormal In a recently infected herd a few have died, som 
obviously sick, and others are apparently well At first only * ® 
attacked, but the infection gradually spreads and in a few days ® 
either exposed or sick The genera! symptoms are marked 
prostration, refusal to eat, stiffness, disinclination to move, hea o 
and tail hanging straight, often the pigs bide m the litter, or m 
weather pile in heaps Occasionally, m advanced cases, purplish hem 
rhagic patches appear on the ears and abdomen, these are seen on y^^ 
hog cholera and swine erysipelas The margins of the ears, the tan, 
the bps of the vulva may show small necrotic areas Thumps and cougn 
are occasional Forced exercise causes acute exhaustion and prostra ^ 
Conjunctivitis is often present. Constipation followed by 
common Motor irritation may be noted m the beginning m the fo 
of circling, muscular twitchings, and even convulsions 
In Uie acute form the course is from five to seven days and ® 
mortality is from S5 to 100 per cent Survivors may recover coroplel® > 
or suffer from a subacute or chronic form In tlie latter, infection loca 
ues in tlie lun^ or intestines, causing cough and dyspnea or diarrhea, 
emaciation dev elops and the v ictim finally succumbs or becomes wortn 
less In the early stages of cholera there is a marked decrease in the 
leucocytes (leucopenia) 

The dia^Oitj of hog cholera usually is not difficult when the histoO 
is available and the symptoms and lesions of typical acub* cholera 
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are present. A diagnusis of hemorrhiigic septicemia should not be made 
until the disease is proved by filtration experiments not to be cholera; 
most epidemics of septicemia are cholera. Acute swine erysipelas closely 
resembles cholera, and the disease is now present and apparently 
spreading in the United States. As a final test one may inject a pig 
susceptible to cholera with filtered blood from a sick animal. When 
sudden deaths occur, and autopsies are negative, postpone the diagnosis 
until positive evidence is available. The symptoms in the early stages of 
necrotic enteritis may closely resemble those of hog cholera. 

The mere fact that several individuals are sick is highly suggestive. 
Learn if there has been an opportunity for exposure through feeding 
of garbage, new arrivals, or hog cholera in the vicinity. Note the season 
with reference to the high prevalence of the disease in the fall and early 
winter, and the year with reference to general prevalence of the disease. 
The significant general symptoms are the acute fatal course, chills, 
purple discoloration, depression, high fever, and conjunctivitis. Then 
there are distinctive localizations, as hemorrhage and necrosis of the 
skin, or vomiting and diarrhea. The most useful diagnostic evidence 
comes from an autopsy. This consisU in the finding of peripheral hemor- 
rhages in the lymph glands, hemorrhage in the mucosa and serosa, 
petechiae on the kidneys, on the spleen, and on the mucosa of the 
bladder. Kidney hemorrhages are nearly always conclusive. The first 
to sicken may die quickly and fail to show lesions on autopsy, and a 
failure In diagnosis is easily made by drawing definite conclusions from 
negative evidence. The differential diagnosis of swine erysipelas and 
hog cholera is described under the subject of swine erysipelas. 

Prophylaxis. — (a) Immunization . — The record of vaccination as a 
cause of hog cholera indicates the need of complete knowledge of the 
herd for which prevention is desired. In discussing the element of danger 
caused by the injection of the virus of cholera, Dorset and Houck® 
state, 'Tf the serum should not be of proper potency or a sufficient dose 
is not administered or if the work is not done properly, hog cholera may 
be produced.” A survey of recently published reports (see references 
under etiology) indicates that numerous other causes of failure may be 
added to potency, dosage, and work. 

Two methods of immunization with antiserum and virus are availa- 
ble: serum alone, which confers passive immunity lasting two to six 
weeks; and serum-virus, which confers permanent immunity in properly 
selected swine. In the use of the simultaneous (serum-virus) method, 
one must consider that the hog is protected against the virus in part 
by the serum, and in part by iU own natural resistance. In every case 
the virus causes some reaction, though this may not be apparent. If 
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natural resistance is lowered, as from exposure, 
parasitism, the virus may overcome tlic protective action 
and cause cholera within a few days, this is termed a 
breaks were attributed to inert serum or vims, but ^ 

explained by the vaccination of “dcvitaliicd hogs It tl , 

inert cholera may appear within a few days to a few w 
Simultaneous vaccination, such breaks have occurred repe y 


xorkotate ^ annear- 

Following the vaccination of apparently healthy sivine, the app 
ance of a septicemic disease resembling cholera indicates ei 
failure of immunization a break,” or the presence of som 
septicemic disease, perhaps awmc erysipelas, or pig typhus e 
ential diagnosis of swine erysipelas and hog cholera is desen c 
the subject of swine erysipelas In post-vaccination breaks, « 
tifer IS being increasingly incnramatcd by both research wor 
practitioners Thus Van Ea and Olney write that ' The caus 
microbe of pig typhus is responsible for a rclativel> high 
rate among juvenile swine and apparently it has an ubiquitous is 
bution m farm hog herds It would therefore be difficult to cxclu e 
a potential contributory factor m the etiology of so colled brea 
It 13 quite possible that much mischief may be attnbuted to the exa 
tion of the virulence of S suipesii/er by the simultaneous 
hog cholera virus, rather than to the cancellation of hog cho ^ 
immunity on the part of -the pig typhus bacillus 'S suipcsU/cr bac 
has been used previous to vaccination with serum and virus w ar 
where outbreaks of necrotic enteritis frcqucntlj follow tlie injection 
hog cholera virus 'While the value of such vaccination may be 
tioned, it is stated m the 1943 USB A I Report that “tlie bacte ^ 
treatment shows promise of immunizing value " Anti swine erysip 
serum may be combined with hog cholera vaccination 
The following specifications for the safe use of scrum alone or o 
serum and virus have been formulated by Birch^* and others 
The simultaneous method w indicated (1) In sound herds 
infection is bound to occur, but may be delayed, (2) in sound be 
on infected farms, (3) on faims where there is a history of cholera, 
(4) in large herds where hogs are frequently bought and sold, (5) 
infected farms with a reasonably large enclosure, those showing * 
temperature below 104® F , and no symptoms , (6) m garbage-fed ho^» 
(7) in swine weighing not less than 40 to 50 pounds, (8) sows m early 
pregnancy , (9) show hogs a month before they start, either isolate the 
bog to be immunized or mject the entire herd Before injecting virus 
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or nonimmune swine for at least three weeks. 

Serum alone is indicated: (1) In young pigs four to five weeks old, 
(21 ^tre hog cholera has started; (3) in sows that are weaning pigs, 
(41 'when an^infeotious disease is present; (5) when the herd is u - 
taifw (6) in hogs not accustomed to present smroundmgs and food 

a when the entire herd cannot be when 

^ ^ . i_ • foi Hiirinc weftning and castration, (10) when 

‘S X' (.1) i. .b- <• -“p b“ 

rtiiS'Xrs — = pj; 

“In garba|e-fed herds, and in other herds where there is constant 
daJev of infection, serum alone should be administered when the pigs 
are torn four to six weeks of age, and sooner if hog cholera should 
develop This should be followed by simultaneous treatment when tlie 
• ar« frnm nine to twelve weeks of age. In the present state of our 
to^wledge twelve weeks is greatly to be preferred, but if the herd begins 
to teak' before this time, serum should be adnunistered at once. In 
case rbecomcs necessary in any particular herd to administer serum 
when the pigs are two or three weeks of age, a second dose of serum 
• rhould be given some four weeks later, and this followed in the usual 
manner with simultaneous^ treatment when the pigs reach an age ap- 

’’"Susc orthrbrict^period of immunity produced by scrum alone, 
two to six weeks, and Uio cost of repeated injections, its use has been 
limited In the important swine-raising states the simultaneous method 
has bora used almost exclusively. At best, vaccination is merely a sys- 
tem of insurance against the disease. It does not limit the area of infec- 
tion In the period 1928 to 1940 there was an annual loss from hog 
cholera of 2.5 to 3 per cent of the total swine population of the United 

—In handling scrum or virus, a 5 per cent solution of phenol, 
or its equivalent, should be poured over the mouths of the bottles before 
they are emptied. Provide a covered sterile container for serum and one 
for virus, or remove from a stoppered bottle through a canula. Use a 
50-cc. Record or similar syringe with a 16-gaugo 1.5 inch needle for the 
serum and a 5 to 10 cc. Record or similar syringe for the virus. Inject 
one-half the serum in each axillary apace, except in large animals, when 
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It IS injected behind the ear Inject the virus in the chest Th 

field of operation should be thoroughly cleansed and disinfected Care 
IS needed to estimate accurately the weight of the hog, and to °° 
less than the dose printed on the container In unthrifty individua s e 
dose of serum may be doubled 

Crystal violet vaccine in the control of hog cholera has been is 
tnbuted by the U S B A I (1942 45), and its use is increasing In Great 
Britain it has been adopted to the exclusion of all other methods n a 
large scale trial at the Weybndge Veterinary Laboratory, injection o 
this vaccine into susceptible pigs of any age over 3 weeks did not cai^e 
illness or abnormality and produced an immunity of high order or 
about 12 months The dosage is 5 cc , and immunity is said to be a e 
quate by the twenty first day Since it is a sterile product ita use 

removes the suspicion that a break may have been caused by the use 

of virus Compared with serum and virus it is less expensive and it does 
not cau^e either reactions or disease but the development of immunity 
18 more gradual 

Boynton’s liesue vaccine (B T V ) is a suspension of finely groun 
Mtus tissue collected from pigs in the acute stages of cholera infection 
Like crystal violet vaccine, it cannot produce cholera when injected into 
hcalthj pigs, and there is no reaction follomng its use m pigs suffenng 
from intercurrcnt infections Immunization requires a period of at least 
three weeks It is claimed by Boynton” *• to be an adequate and safe 
immunizing agent against hog cholera and one that can be used without 
fear of aggravating intcrcurrcnt infccUons or spreading hog cholera 
infection 

In the summers of 1949 and 1950 scnous postvaccinal losses have 
drawn repeated editonal comment m the Journal of the A VM-A A 
high percentage of the affected pigs sickened during the “reaction 
period, usually from the sixth to the tenth day, and most of them died 
The most widely accepted explanation of this disaster was that a 
variant virus or viruses had contaminated certain senes of immunizing 
MTUS, and this opimon has been confirmed by the U S Bureau of 
Animal Industry *® By mcreasing the dose of serum 50 per cent, the iH 
effects of the virus could be reduced or eliminated Pigs vaccinated aftcf 
weamng were more susceptible to the effects of the 'vanant virus than 
'Rcre suckling pigs The crystal violet vaceme and Boynton’s tissue 
Naccine are products of an effort to avoid the danger of virus, but their 
action IS limited by the slow development and uncertain duration of 
immumty A more recent type of \accine, the modified or lajnnieed 
inm tflccine, became available m September 1949, but ‘ Of those who 
have used them, a hi^ percentage has been disappointed by post- 
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vaccinal trouble. It is hoped that furtlier improvement of the modified 
vaccines, and further experience in their field use may develop them to 
a point where they will be both safe and effective."^* 

■ iSomtation.—After the infection has passed, pens should be disin- 
fected and cleaned, while fields, lots, and pastures should be drained. 
A group of hogs may be protected against infection, even when it is 
.near, by confining them in pens from which all other animals are 
excluded. Provide a tub of disinfectant in which the caretaker may dip 
his boots before entering. When cholera appears in a swine-raising 
locality, each owner ahopld take precautions to protect his farm against 
carriers. Dead animals should be promptly buried in lime or burned. 
Change pasture frequently. As in most diseases caused by specific infec- 
tion effective control depends on closing Uie channels through which 
infection spreads, such as the feeding of uncooked garbage, transporta- 
tion of infected swine, and indiscriminate use of virus. 

Treatment. — Serum has been extensively used in the treatment of 
cholera, but usually without success. Serum given in double dosage in 
the incubative stage, or in the beginning of the attack, may sometimes 
be beneficial. When a break occurs among vaccinated pigs, prompt use 
of serum may prevent heavy loss. But if tliis is not used until half the 
animals are sick H is of no value. 
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INFECTIOUS EQUINE ANEMIA 
(Swamp Fever Recurrent Fever) 

Definition — Infectious anemia is an acute or chronic septicemic 
disease of sohpeds (horse mule ass) caused by an ultramicroscopic 
specific vims and characterised by recurrent fever The specific cause 
^as reported by Carre and Vallee* m 1904 It is unlike pernicious 
anemia in man 

Etiology — The disease was first described by Lignee in France, m 
1843 In North America it was probably observed in Manitoba m 1880 
Since 1900 it has been widely recognized in certain well defined areas 
over a large part of the United States west of the Mississippi River and 
m certain parU of Western Canada In 1915 it was identified by Udall 
and Fitch* in Northern New York where it had prevailed at intervals 
for at least twenty years Since 1920 its prevalence m the United States 
has apparently diminished In Europe Russia Japan and Africa the 
disease is widespread. In 1929 the disease was reported from seventeen 
states and m all except Mississippi, Arkansas and Idaho it was re 
garded as of little economic importance In the Delta region of the 
Mississippi It constituted a major economic problem (Stem) * It ^ 
favored by soil that is moist and poorly drained and by wet seasons 
when biting insects are numerous It occurs chiefly in the summer and 
reaches lU height m the acute form during midsummer 
The prevalence of the disease m moist locations^ as on the Coastal 
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Plains of Texas, and in the lowlands of the Platte and Mississippi rivers, 
has given to it the name of swamp fever. It is not infrequent, how- 
ever, in higher altitudes and on dry sods where water contamination 
cannot be suspected. Fulton* observed tiiat m Saskatchewan the dis- 
ease never occurs m the heavy clay lands, and where it appears with 
regularity the soil varies from a heavy to a sandy loam He associated 
the disease with the drinking of water from sloughs where vegetable 
growth is plentiful. The majority of acute and subacute cases are seen 
in the months of July to September. Chronic cases are seen in the 
winter and spring, and they are probably the result of infection which 
took place in the previous summer and fall. It is a pasture disease 
that tends to localize on certain farms, and, according to Scott,'® is 
never contracted in the stable. 

The ultravirus is found in the blood of diseased and recovered horses. 
It is constantly present in the urine and eye secretions, and may be 
found in the feces, saliva, and milk. Schalk and Roderick* have reported 
“that an artificially infected swamp fever case may survive the disease 
for fourteen years without anemia and then without any exciUng factor 
rapidly break down, showing all of tiie phenomena of a typical case, 
including profound anemia.” It has been observed repeat^/ that in 
infected areas carriers may be so frequent tliat horses on swamp-fever 
free areas or farms are the only ones suitable for experimental inocula- 
tion with suspected material. The virus has been demonstrated by 
Liihr® in Gastrophihts larvae, filaria, biting flies and mosquitoes. Out- 
side the body it may remain active for weeks and months in contamin- 
ated bedding and straw. In experiments reported by the Bureau of 
Animal Industry,' the disease was transmitted by injection of extracts 
prepared from Strongylus spp.' adult worms, and by milk secretion from 
an infected mare; and blood collected from a newborn foal before it had 
nursed the infected dam was found to contain virus. Attempts to trans- 
mit the disease by urine were negative, but evidence was obtained that 
semen* of an infected stallion contained the virus. Transmission to the 
offspring in utero has been reported by Stein and Moth* 

There are two theories concerning the mode of infection. Experi- 
mental transmission was first done by Carre and Valine' in 1904 by 
feeding blood. This led to the belief that infection results from ingestion 
of contaminated food and water. This view ia supported by experiments 
conducted by the Bureau of Animal Industry (1938)' in which the dis- 
ease waa Uanamitted by intimate atoble contact' in which the animals 
intermingled unrestrained in a large sUble, drank from a common 
trough, and fed froai the floor. Insects were excluded by screens. The 
disease did not spread from infected to normal animals when they were 
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kept in adjacent stalls or adjoining box stalls, and water and feed were 
supplied from individual containers Expenmenta by Scott** ha\e 
demonstrated that infection is transmitted by bites of stable flies, 
Stomoxys calciirans, and the gadfly, Tabanus sepcntnonalix, a mode o 
conveyance in agreement with the epidemiology It may also be trans- 
mitted by mosquitoes " Fulton* has reported experimental production 
of swamp fever by intravenous injection of slough water This observa- 
tion supports the theory of Luhr,* that natural infection may take place 
through the ingestion of food and water that has been contaminated by 
infected insects Infection may also be earned on hypodermic needles 
and oUicr instruments, it docs not usually take place by direct contact 
and equincs are the only susceptible animals 
The virus resists putrefaction, drying, and freezing, and is killed by 
exposure to heat at 140° F for one hour In dried blood the virulence 
may persist for seven months The infection spreads slowly It has been 
observed that when susceptible nortlicrn mules are shipped to infected 
areas m Mississippi the disease docs not appear among them until the 
second year Evidence indicates that the horses of a given locality 
tolerant after several years and Uiat the prevalence tends to dimmish 
Where conditions favor transmission the spread of the disease follows 
the introduction of infected horses Thus there was a marked increase 
m prevalancc m Central Europe during World War I, this was attrib* 
uted to the introduction of earners from Russia on the cast and France 
on the west While many animals appear to be resistant, there is u® 
certain immunity. 

Experimental transmission is most readily accomplished by sub- 
cutaneous or intravenous injection of infected blood The penod of incu- 
bation IS from one to two weeks, irrespective of the amount used The 
Japanese Commission’* obtained infection m thirty days after feeding 
urine (100-200 cc daily) Complete resistance exists m cattle, sheep, 
goats, swine, dogs, cats, mice, rabbits and guinea pigs 
Morbid Anatomy — Acute infectious anemia shows the postmortem 
changes of septicemia marked enlargement of the spleen, enlarged 
liver, hyperemia of the lymph glands, and hemorrhages throughout 
the body In the heart are extensive subserous and subpencardial hem- 
orrhages, from petechiae to bloody suffusions, and ecchymoses may 
be found within the heart muscle The chordae tendtnae and valves are 
sometimes edematous In the heart muscle, beneath the endo- and epi- 
cardium, and in the intima of the aorta are grayish or yellowish white 
foci, these have been regarded as possibly specific lesions of swamp 
fever The heart muscle is degenerated Petechiae are often present on 
the surface of the liver, and they are usually present on the surface of 
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the lungs. The kidneys may contain small abscesses in the cortex, and 
there may be parenchymatous degeneration; often the external surface 
appears normal. Subserous and submucous hemorrhages are abundant 
in the intestines. The abdominal cavity contains varying amounts of 
reddish fluid, while the peritoneum may be either congested or hemor- 
rhagic. While the bone marrow is intensely red from regenerative activ- 
ity, this change is not specific of infectious anemia. 

In chronic forms the postmortem changes may be limited to anemia 
and emaciation. 



Fig. 74— Infectious equmc soemia. 


Symptoms. — ^The period of incubation m experimentally produced 
swamp fever is from seven to twenty-eight days — Stein.® Three clinical 
forms of infectious anemia have been described: acute, subacute, and 
chronic. Cases representative of each typo are frequent, yet there is 
no sharp line of demarcation. Because of the cyclic occurrence of infec- 
tious anemia, and apparent tolerance whore the horse population is 
relatively fixed, there arc wide variations in the symptoms and course. 
The terms acute, subacute, and chronic, apply to the intensity of the 
syndrome, as well as to the course. An acute attack may terminate 
fatally m three days, or an animal may have a series of acute attacks 
and apparent recoveries over a period of weeks and months. In the final 
and faUl attack, the symptoms are usually acute. Where conditions 
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favor transmission, and where there are many susceptible horses, acute 
manifestations and remissions are relaUvely frequent For eaamp , 

in the outbreak observed by Udall and Fiteh,= horses, frequently made 

apparent recoveries but the final mortality was approximately IW pc 
cent. Where the disease is regularly endemic chief losses are from 
debility and not from death 

An acute or peracute attack may continue for from three ays 
three weeks It is characterized by sudden and marked prostra ion, 
high continuous fever (104° to 107° F), reddish icterus of the con 
junctival mucosa and slight or distinct edema of the subcutis of ® 
limbs or ventral parts, particularly the prepuce Petechial hemorr age 
may be observed on the mcmbrana nictatans There is a definite sti 
pess, sometimes suggestive of tetanus, that apparently is caused y 
weakness There may be a fair appetite but the horse eats slowly 
slight serous discharge from the eyes or nose is not infrequent, and e 
nasal discharge may be blood tinged Drooping ears and half cipse 
eyes mark the more severe attacks Often the pulse rate is relative y 
much lower than the temperature Towards the end the pulse is high an 
the breathing becomes labored Polyuria and albuminuria are usual y 
present, and there may be a moderate diarrhea Recurrent attacks are 
not infrequent, when the intervals between attacks are only a few days 
the disease soon ends fatally 

The stibacute form presents similar but less intense symptoms The 
course is over a penod of four to eight weeks, and is marked by appar- 
ent recovery followed by remissions Exertion causes dyspnea, pounding 
heart beat, sweatmg and exhaustion Usually death occurs during an 
acute phase, but the attack may become chronic The temperature w 
somewhat lower than in the more acute form and some observers report 
finding a pale, instead of an icteric, conjunctival mucosa 
In the chronic form, anemia and intermittent fever, loss of condition, 
dullness, and sometimes jaundice may continue for months The symp' 
toms may be slight or they may be entirely absent (latent) for months 
at a time Such cases tend to break down when worked Where the dis- 
ease 13 permanently endemic and relatively frequent, there may be 
many earners or latent types 

Blood examination discloses definite changes, even in only slightly 
affected individuals When the oral mucosa is cut for the purpose of 
taking a blood sample, the blood may be serous and fail to clot The 
hemoglobm may be as low as 30 to 60 per cent, while the erythrocytes 
may drop from 7 or 8 millions to 2 or 3 rmlhons On the other hand the 
blood may remam normal Van Es et al *» state that “many cases of 
swamp fever terminate fatally without a marked reduction m the red 
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blood cells,' a fact denying the popular conception of ‘swamp fever’ 
being primarily an anemia.” Liibr* also reports that in some patients 
the erythrocytes are normal in number until death. 

Diagnosis. — Because of the high mortality and tlie existence of latent 
infection and carriers, the diagnosis of infectious anemia is highly im- 
portant, A blood inoculation of a susceptible horse b tlie only mctliod of 
making a positive diagnosis, and m an artificially infected horse the 
disease may be latent. In New York State it has been confused with 
poisoning from eating hay contaminated with Equisetum (horsetail). 
Steck'* comments on the peculiar and unexplained occurrence of swamp 
fever in certain restricted localities, and the frequency of only one sick 
horse on a farm, as commonly observed in Switzerland, He attaches 
important clinical significance to the prcs(*nce of 50 or more sublingual 
hemorrhages which he has observed in the sick and in their apparently 
normal stable mates, and advances the thcorj' that by the time a horse 
becomes obviously sick all of its stable mates are infected but not sick, 
and that infection usually is light with a tendency to spontaneous re- 
covery, Similar sublingual hemorrhages were not found in other infec- 
tious diseases. Steck also was able to induce sublingual hemorrhages, 
without other symptoms, by intravenous injection of filtered serum 
from an apparently normal carrier of such hemorrhages, and by sub- 
cutaneous injection of filtered scrum from convalescents. These hemor- 
rhages are described as % to 1 mm. in diameter, sometimes larger, super- 
ficial, located on the under surface of the tongue, and more abundant 
towards the tip. Stein ct al. have also reported that infectious anemia 
in an inapparent (subclinical) form can be induced in a susceptible 
horse by tlie subcutaneous inoculation of 1 cc. of virus in 1:100,000 
dilution, and that one positive subrlinical case of mosquito transmission 
was observed. , . 

Following a diagnostic inoculation the temperature should be taken 
twice daily. In positive cases there is a sharp rise in from eight to four- 
teen days, and there may be a slightly bloody nasal discharge. Liihr 
observed absence of fever following ejqjerimental inoculations that re- 
sulted in death from infectious anemia, but this experience is infrequent. 

Various special diagnostic teste have been advocated recently. The 
mercuric chloride test consiste in the addition of 1 cc. of serum to vari- 
ous bichloride of mercury solutions. Flocculation at 1:100,000 is re- 
garded as positive. ValUe has reported reactions in 14 of 16 anemia 
cases, in 13 of 58 normal horses, and in 5- cases of strangles. Ikeda, in 
Japan, obtained 1 reaction from 32 infected horses. Mohler” has also 
reported the test to be unreliable. 

Opperman" reports that doves are susceptible to the virus of swamp 
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fever, and that the serum of an infected dove will agglutinate the red 
blood cells of guinea pigs This opinion has gained , ,j 

Control —Scott'" states that all diseased and infected horsM sh 
be killed While this is true from a sanitary standpoint, ““ 

all earners presenta many difficulties In sections where t e ise 
endemic on certain farms, re»tnction of all horses to this farm un 
has been no evidence of the disease for at least two years is m ica 
Since water from stagnant pools may contain the virus, as demons ra 
by Fulton,* improved water sources are desirable In swamp feijr 
tricts swampy pastures should be drained, or their use for horses 
tlnued The temperatures of suspected horses should be taken a 
Scott states that if the period of temperature readings is between Ju y 
15 and December 1, taking the reading for three months will usua 
disclose some evidence of the disease, if the period lies between 
her 1 and July 15, the temperature should be taken for at \ 

months Severe work will usually mduce onsets of the fever m s o 
periods All attempts to mduce artificial immunity have failed 
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,, „isr;b;rrss»» — — ■ “ 

16. Oppermau,Deutsch tier. Wchnschr. 1928, P-I'I- 


.infectious bronchitis of EQUINES 


De6mtion.-Enzootic cough of .'=‘1"“" “ugh aXaused 

ohitia and peribronchitis eharactenzed by a dry harsh coug 

by a fiiterable virus. Viirnnean literature under 

\his disease has been chiefly repor^d^mjuje^^^^ 
various names. It was . . ^ ^ acheitis of horses. It has been 

Hutyra and Marek> Knti ia quoted as having 

regarded as a special form o tiologically identical with equine in- 
shown experiment^ly ‘hat R ‘Jt/gious catarrh of the respirato^ 
fluenxa. In a explained the confusion which eidste m 

organa of equines, Theiier .f -ffections. Two definite specific in- 
the classification of this 8™“P . ^ namely, equine infiuenxa and 

lections diseases have that the Skalma 

equine pneumonia, but m y influenza. That it constitutes an 

of DieckerhoS was on y a "“^^p^jed by Waldmann and Kobe. 

independent vims hisc^n . b oentered in training 

Etiolop.-Chief mte ^ ^ curtailed activities, 

stables of purebred ho ji^g dgnjjj o£ ,ta 

But it also occi^ generally m^aUb throughout the world. Recovery 
frequent ufated attacks, but secondary infectibna may 

always occurs animal is the chief source of infection 

''=“ 5 1? Tre of spreld bytitcrmediate carriers is not known, 
and tlie hcgre® “f P ,gd by Waldmann and Kobe,‘ transmission 

In the exper ^ yearling colt placed between two stalls oc- 

°°“!d hy's1ck°bomc3. TrLmission also occurred when germ-free 
cupied by s Bacteriological ex- 

® ‘^‘‘^Tio'iL of slaughtered, infected experimental animals were negative. 
?“ WoMcd' attacks, however, a secondary streptococcic pneumoma 
’^ rmes^ developed; apparently the streptococci were identical with 
'f imd bv Schiitz in contapous equine pneumonia (.Brustseuche) . 
FoHowing infection with germ-free filtrate, secondary streptococcic 
intotiou was obsen ed only once. While the vims is the only contagious 
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clement natural infection may implant both the virus and the strep 
tococci 

Experimental moculation was positive in bovmes and swme 
Symptoms — Followmg natural infection or artificial moculation e 
first reaction is a rhinitis and a conjunctivitis The nasal mucosa is r 
The larynx and first tracheal nng are sensitive to pressure These pro- 
dromal signs are followed in from one to four days with a cough, this is 
forceful dry, and apparently pamful There is a transient fever, t^ 
occurs with the prodromal signs or at the onset of the cough Un er 
usual observations of practice the fever may not be observed, and i 
may be missed when the temperature is taken only once daily It is 
thought that the fever is concurrent with the passage of the virus mto 
the circulation At the time of the fever or the onset of the cough the 
lymph glands of the throat are swollen and pamful These inflammatory 
signs, like those of the mucosa persist for only three or four days There 
may be dullness inappetence and shivenng during the febnie stage 
The attitude and appetite are normal when the fever recedes, regardl^ 
of the cough During the further course of the disease the cou^ is 
only symptom If the patient is not worked the cough recedes and in 
one to two more wee^ recovery is complete Apparently one attack 
confers immunity 

Seecndaiy infection begins with a nse of temperature, persistent 
cough, and loss in condition The nasal discharge is yellowish or > ellow- 
ish green mucus that may be discharged en masse with the cough The 
conjunctiva is red, sometimes j ellowisb The lymph glands of the larynx 
are swollen, but nc\er form abscesses Ausculation of the lungs gives 
sharp vesicular breathing and occasional slight rales Pleuntis is mfre 
quent. 
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EQUINE INFLUENZA 

equine influenza 

(Marrhal Fever. Pinkeye, EpUootio CellulUieJ 
DefinUion._An acute highly 

equines. Usually the infection tract, and in the sub- 

brane, less often in the mucosa o 8 ^^^ ^ filtrable virus with 

cutis. Complications are An epizootic swept Amer- 

which secondary infection is often associativa. paralyzed 

ica in 1872-73, when constantly present among newly 

for weeks. During World War i jjj stockyards, camps, re- 
purchased horses and ,3 are 'assembled, the disease ap- 

mounts, wherever ®'“‘'®P‘'''l®“’”“;thesuddenonset,highfever,var- 

pears. It resembles inBuenza i complications. Certain 

iable type, rapid spread “f .“"r error of believing that the two are 
physicians have even fallen into the error o 

identical. , the nature and distribution of the virus 

Etiology.— Little is known confused with Uiat of contagious 

of influenza. Until t Artiflcial transmission by means of 

equine pneumonia (Brusfs • reported by various 

blood, filtered blood serum, “““ ® ,7 rp[,e penod of incubation is 

investigators ““L sStaneous injection. The virus is pres- 

from two to six days f'>'’°"‘°S ^j^a sick, where it may remain 

ent in the blood and other bod^ d ^anths after 

an indefinite time. Basset i„ the semen of a stallion 

recovery, recovery. It is improbable that recovered 

antaals re^la% and objecU with which tliey 

The virus is spread reaa y troughs, cars, utensils and 

come in contact^mangc , ^^t after it once appears in a sue- 

grooms. The disease ®P*' chance (or prevention. We have no definite 
ceptible group there is e remains alive in infected yards 

knowledge of the leng sujceptible animals 

and stables, but app»r 7 epidemics occur in remounts, camps, and 
are withheld. The rn susceptible animals are frequent, and 

yards be kept abundant and virulent for a long time, 

where the virus y jj^ease is sporadic or slightly endemic, usually 

Among farm anima introduced by a horse that has recently 

mild, and IS n stockyard. One attack confers permanent immunity, 
passed througn a gitrable virus is essential to the development 

While the W^.. .j nd fatigue may overcome natural resistance and 

o£ influcDia, cnu»“b 
cause the atUck. 
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Morbid Anatomy -Since death results usually from 
IS the usual finding on autopsy The lungs show hyperemia, “em , 
hemorrhagic bronchopneumonia The mucosa of the digesUve 
be hypereraic, hemorrhagic and s’aollen Gelatinous infiltra lo , 

present around the pharynx The large body glands and lympP & 
have undergone changes like those of septicemia— degenera ion 
heart, kidney, liver and muscles Other changes are subcutaneou 
subserous hemorrhages, swelling of the lymph glands, and ^ 

sudation into the body cavities Death may also result from circu 


failure or enteritis , rrug 

Symptoms — The period of incubation is from five to ten day 
disease seta m suddenly with chills, fast breathing, and comp etc , 
appetite In some, prostration is marked by drooping of the cars a 
resting tlie head on the manger Others arc restless and change 
often, when one may hear creaking sounds m the joints A fever o 
to 106°F continues for about three days The conjunctival mucosae a 
congested and often jaundiced 

The chief localization being in the upper respiratory tract, a 
cough IS present from the beginning The nasal mucous membranes s 
reddened and at first there is a bilateral serous discharge j 

become purulent, in some there 18 litUe or no nasal discharge Cough a 

induced cough are present with few exceptions Symptoms of phary 
gitis m the form of a painful suppressed cough, swelling of the ^ 
and abundant purulent nasal discharge are met with occasionally 
amination of the chest reveals an increased vesicular murmur, anatn 
breathing shows a slight expiratory lift , 

Influenza pneumonia is a serious and often fatal complication i 
may appear at any time after the first two or three days, especially 1° 
animals that are exposed and given poor care It may be associated wi 
fibrinous plcuntis 

The digestive symptoms arc a depresswi pcnstalsis and slight consti- 
pation followed occasionally by a slight fetid diarrhea In certain years 
one meets w ith an intestinal type in the form of a highly fatal gastro- 
enteritis, this vhould not be confused with a terminal diarrhea 

Epizootic cellulitis, or ‘'pinkeye," la generally considered to be a 
form of influenza marked by edema of the subcutis of the limbs, ventral 
parts of the body , and often the eyelids The legs may be swollen to a 
uniform diameter their entire length The eyelids may be closed by an 
edematous swelling, while there may be conjunctivitis, turbidity of the 
cornea, and c\ cn lesions within the eyeball — intis, cataract Pregnant 
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mares abort. Stallions are affected with orchitis. According to Williams,^ 
and others (Luckey*) epizootic cellulitis is an independent disease. 

Other irregular forms are laminitis, swelling of the tendon sheaths and 
joints, urticaria, nephritis, paralysis from lesions in the brain or spinal 
cord, and muscle cramps. In uncomplicated attacks the fever usually 
recedes on the third day and recovery from the acute symptoms occurs 
in one to two weeks. The mortality is estimated at from O.l to 1.0 per 
cent, though it may be as high as 4 per cent, and in the intestinal form 
much higher. 

Diagnosis. — Influenza may be confused with pliaryngitis and other 
affections of the upper respiratory system. The high fever, prostration, 
and contagion identify it clearly from mild local catarrhs. The pneu- 
monic form is not readily differentiated from contagious pneumonia 
when they exist together as in a camp or stock yard. If the individuals 
are carefully watched it will be observed that primary pneumonia 
appears earlier in the attack. A diagnosis of influenza is often made 
carelessly without regard for its characteristic features 

Treatment. — ^In typical uncomplicated attacks, absolute rest and 
protection against cold, moisture, and drafts are of first importance. 
Provide fresh water often. In severe localization in the pharynx, steam 
inhalation gives relief. Strychnine sulfate (gr. i) tlirice daily combats 
prostration. Expectorants of ammonium chloride and ammonium car- 
bonate with belladonna to relieve cough are indicated— ^ee coryza. Con- 
stipation may be corrected with sodium sulfate 1 to 2 ounces (30-60 
Gm.) daily in an electuary or liquid petrolatum 250 cc. or a diet of 
carrots. Aloin and otiier active cathartics arc contra-indicated. Circula- 
tory weakness is treated, as in pneumonia, with sodiobenzoate of caffein 
2 to 4 drams (8-16 Gm.) or cainphoratcdoil4 to8 ounces (120-240 cc.). 
Pneumonia and other complications should receive appropriate treat- 
ment. Where many animals are together, constant watching is desirable 
in order to remove sick animals promptly. Each sick animal should be 
tied separately to avoid disturbance from well and convalescent indi- 
viduals. Food and water should bo brought to the sick. 

The use of anti-hcmorrhagio septicemia senim, prepared from Pas- 
teurella equi, in the treatment of 100 cases of "‘shipping sickness of 
horses" under sales-stable conditions has been reported by Marshall 
and Lee.® The dosage was 100 cc. intravenously. Many of their cases 
. received only one treatment, and no other treatment was prescribed. In 
conclusion they report as follows: “The vrriters have been familiar with 
salcs-stablc conditions for years and have nes cr knoum of a more satis- 
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Morbid Anatomy.-Sincc death lesults usually from pneumonia to 
is the usual finding on autopsy. The lungs show hyperemia, ' 
hemorrhagic bronchopneumonia. The mucosa of the digestive 
be hyperemic, hemorrhagic and swollen. Gelatinous infiltra ion 
present around the pharynx. The large body glands and ymp 
have undergone changes like those of septicemia degcncra ion 
heart, kidney, liver and muscles. Otlier changes are subcutaneo 
subserous hemorrhages, swelling of tlic lymph glands, and serous 
sudation into the body cavities. Death may also result from circu a 


failure or enteritis. rrug 

Symptoms. — The period of incubation is from five to ten days, 
disease acta in suddenly with chills, fast breathing, and complete 
appetite. In some, prostration is marked by drooping of the 
resting the head on the manger. Others arc restless and change 
often, when one may hear creaking sounds in the joints. A fever o 
to 106®F. continues for about three days. The conjunctival mucosae a 


congested and often jaundiced. . 

The chief localiiation being in the upper respiratory tract, a a 
cough is present from the beginning. The nasal mucous membranes 
reddened and at first there is a bilateral serous discharge 
become purulent; in some there is little or no nasal discharge. Cough a 
induced cough are present wiUi few exceptions. Symptoms of phary 
^tis in the form of a painful suppressed cough, swelling of the throa ^ 
and abundant purulent nasal dischai^e arc met with occasionally- 
amination of the chest reveals an increased vesicular murmur, ana 


breathing shows a slight expiratory lift. _ , . 

Jn^uenzo pneumonia is a serious and often fatal complication, 
may appear at any time after Uic first two or three days, especially j 
animals that arc exposed and yven poor care. It may be associated wi 
fibrinous pleuritis. 

The digestive symptoms arc a depressed peristalsis and slight cons 
pation followed occasionally by a slight fetid diarrhea. In certain years 
one meets with an intestinal type in the form of a highly fatal gastro- 
enteritis; this should not be confused with a terminal diarrhea. 

Epizootic cellulitis, or “pinkeye,” is generally considered to be a 
fonn of influenza marked by edema of the subcutis of the limbs, ventra 
parts of the body, and often the eyelids. The legs may be swollen to a 
uniform diameter tlicir entire length. The eyelids may be closed by an 
edematous swelling, while there may be conjunctivitis, turbidity of the 
cornea, and even lesions within the eyeball — iritis, cataract. Pregnan 
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mares abort. Stallions are affected with orchitis. According to Williams,* 
and others (Luckey^) epizootic cellulitis is an independent disease. 

Other irregular forms are laminitis, swelling of the tendon sheaths and 
joints, urticaria, nephritis, paralysis from lesions in the brain or spinal 
cord, and muscle cramps. In uncomplicated attacks the fever usually 
recedes on the third day and recovery from the acute symptoms occurs 
in one to two weeks. The mortality is estimated at from O.l to 1.0 per 
cent, though it may be as high as 4 per cent, and in tlie intestinal form 
much higher. 

Diagnosis.— Influenza may be confused with pharyngitis and other 
affections of the upper respiratory system. The high fever, prostration, 
and contagion identify it clearly from mild local catarrhs. The pneu- 
monic form is not readily differentiated from contagious pneumonia 
when they exist together as in a camp or stock yard. If the individuals 
are carefully watched it will be observed that primary pneumonia 
appears earlier in the attack. A diagnosis of influenza is often made 
carelessly without regard for its characteristic features. 

Treatment — In typical uncomplicated attacks, absolute rest and 
protection against cold, moisture, and drafts are of first importance. 
Provide fresh water often. In severe localization in the pharynx, steam 
inhalation gives relief. Strychnine sulfate (gr. i) thrice daily combats 
prostration. Expectorants of ammonium chloride and ammonium car- 
bonate with belladonna to relieve cough are indicated — see coryza. Con- 
stipation may be corrected with sodium sulfate 1 to 2 ounces (30-60 
Gm.) daily in an electuary or liquid petrolatum 250 cc. or a diet of 
carrots. Aloiu and other active cathartics arc contra-indicated. Circula- 
tory weakness is treated, as in pneumonia, with sodiobenzoate of caffein 
2to4draras (8-16 Gm.) or camphorated oil 4 to 8 ounces (120-240 cc.). 
Pneumonia and other complications should receive appropriate treat- 
ment. Where many animals are together, constant watching is desirable 
in order to remove sick animals promptly. Each sick animal should be 
tied separately to avoid disturbance from well and convalescent indi- 
viduals. Food and water should be brought to the sick. 

The use of anti-hemorrhagic septicemia serum, prepared from Pas- 
teurella equi, in the treatment of 100 cases of '^shipping sickness of 
horses" under sales-stable conditions has been reported by Marshall 
and Lee.® The dosage was 100 cc, intravenously. Many of their cases 
received only one treatment, and no otlier treatment was prescribed In 
conclusion they report as follows: “The writers have been familiar wiUi 
sales-stablo conditions for years and have never known of a more satis- 
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factory treatment than is shown m the report of these 100 cases In 
the same bulletin they refer to apparent benefit from the use o 
rhagic septicemia aggressin (5 cc ) as an immunizing agent 
hemorrhagic septicemia scrum (200 250 cc monthly) has been us 
rather extensivel> as a prophylactic against influenza in race horses, 
and m young animals previous to shipment In the treatment, apparen 
benefit has resulted from blood transfusion, using blood from an ac 
climated horse, or from one that has recovered from an attack o m 
fluenza within a year . 

In the treatment of pneumonia secondary to, or combined wi 
strangles and influenza in recently shipped army remount horsesj 
sulfanilamide was found by Seymour and Stevenson* to be more u^ ^ 
than neoarsphenamme The sulfamlamidc was given over a period o 
4 days m doses of 90 Gm daily the first and second days, and 60 ro 
daily the third and fourth days To each dose of sulfanilamide 30 ni 
of sodium bicarbonate was added to reduce the acidity and overcome 
toxicity This mixture was suspended in 2 liters of water and given 
throu^ a stomach tube "When the stomach tube could not be 
because of pharyngitis the patient received 500 cc of citrated whole 
blood once or twice daily In the treatment of uncomplicated attacks o 
influenza Seymour and Stevenson* reported excellent results from ^ 
early administration of neoarsphenamme 3 Gm m 200 cc distilled 
water intravenously, repeated every other day until at least three or 
four doses have been given Antibiotics are indicated 
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CONTAGIOUS EQUINE PNEUMONIA 

(Lobar Pneumonia; Croupous Pneumonia; Brusiseucke; PasteurellosisJ • 

Definition, — ^Equine lobar pneumonia is an acute general infectious 
disease having a definite course and a typical high fever lasting about 
one week. The lung lesions, unlike lobar pneumonia in man, are variable 
in character throughout the hepatized lobe.' It occurs chiefly where 
many horses are assembled, and where new ones are frequently added. 
Thus it is common in remounts, lumber camps, in transit (ships, 
trains), stock yards, and sales-siables. During the period of the World 
War losses from this disease were heavy. 

Etiology. — ^Many have sought for a specific cause of equine pneu- 
monia. Gaffky and Liihr* conducted what perhaps was the most ex- 
tensive investigation of disease in the horse that has ever been under- 
taken. For a period of about ten years many horses in the German army 
were utilized for their purpose. Finally, they were able to transmit the 
disease artificially by smearing on the oral and nasal mucosa of sus- 
ceptible animals a fibrinous bacteria-free exudate obtained from the 
smaller bronchi of horses slaughtered after a period of sickness of from 
three to four days. The incubation period in these experimental cases 
was from eighteen to forty-two days. It is not infrequent for a naturally 
exposed animal to sicken in less time than observed in Cafiky's experi- 
ments, yrhich suggests the possibility of another vims. In 1887 Schlitz 
attributed the cause of equine pneumonia to Streptococcus pyogenes 
equif and in 1897 Lignites attributed it to Pasteurella equi; these are 
now regarded ns secondary invaders. Following transportation of green 
horses the mortality from pneumonia is often high, especially when they 
pass through stock yards. While paeumonsa is relatively infrequent and 
mild among small groups of mature farm horses, the assembling of such 
animals in large numbers is often followed by a fatal outbreak, regard- 
less of the season. Pneumonia may develop within twenty-four to forty- 
eight hours after severe chilling or fatigue. Hutyra calls this a genuine 
croupous pneumonia as distinguished from the contagious form. Until 
our knowledge of the bacterial cause of pneumonia is more complete 
each case should be regarded as contagious, even when atypical or 
sporadic. 
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pneumonic lesion is slight in the form of a lobular pneumonia, or i 
develop as a lobar pneumonia with extensive consolidation 
both lungs Usually the consolidation is confined to the vcntriU o 
and the overlymg part is emphysematous In extensive advance con 
solidation the cut surface presents a firm reddish surface contain! g 
grayish areas Microscopic section of the red portion shons hypere 
with exudation of fibnn or leucocytes into the alveoli Alicroscop 
section of the gray portion shows marked infiltration with ’ 

extensive areas may be found where the tissues have lost tbeir , 

and are bordenng on necrosis The visceral pleura may be m am 
and thickened and over the panctal pleura one sometimes finds JC 
masses of fibrinous exudate The thorax often contains an 
reddish serum The remaining postmortem changes are like those wni 
characterize septicemia, namely, degeneration of the kidneys, liv er, a 
spleen with various degrees of congestion or inflammation of the m 
testmes ^ 

Symptoms. — Among susceptible horses placed with the sick, GafflO^ 
observed an incubation period of twenty two to forty-four days Others 
have reported a period of one to three weeks m animals exposed to over^ 
exertion and fatigue Because of lack of knowledge of the tune of u>f®®' 
tiott the incubation period under natural conditions is difficult to de 
termine It is longer than in most acute general infections, and more tune 
isjequired for the epidemic to assume dangerous proportions Transmis 
Sion seems to depend largely on direct contact As a rule, the disease sets 
in abruptly with a chill, a temperature of 104® to 106®F , a pulse from 
60 to 100, respirations from 20 to 60 and somewhat abdominal in lyP® 
In milder forms there are sometimes slight catarrhal symptoms for two 
or three days Occasionally a brownish or yellowish slight exudate 
appears at the nostrils on the first or second day , this is pathognomonic 
of pneumoma The darker exudate represents a capillary hemorrhage 
of active pulmonary congestion, the lemon yellow discharge is a 
of the fibrinous exudate from the bronchi At no stage of a typical lobar 
pneumonia is there more than a slight nasal discharge, and m most casee 
there is no discharge whatever Cough is alwa> s present and it may be 
easily mduced by pinching the larynx, it is low, moist, and often painful 
and suppressed 

On auacultation over the lungs one may hear a variety of rales, de- 
• pending on the stage of the disease, the extent of the lesions, and the rate 
of consolidation R&les vary from time to lime according to the distribu- 
tion and consistency of the bronchial exudate At first one hears only n 
harsh vesicular murmur (congestive stage) In from twelve to twenty- 
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four hours after the onset, one may hear crepitant rales. These are 
high-pitched inspiratory sounds believed to be produced by the separa- 
tion of the sticky surfaces of the finer bronchi and alveoli. As the exuda- 
tion increases a variety of musical and snoring rales may be heard until 
resolution sets in, when the sounds gradually diminish to the rough, and 
finally to the normal vesicular murmur. When consolidation is extensive 
and complete, there may be complete absence of sound over the affected 
part. When consolidation is extensive and incomplete, the bronchi re- 
maining open, one may hear bronchial breathing. This is a loud stenotic, 
blowing, rushing, or tubular sound that presents an intensity greater 
than in any other lung affection. It is the transmission of the laryngeal 
and trachael sounds through the bronchi and consolidated lung tissue. 
Pulmonary disease may also be recognized by hearing in one lung a 
sound that is absent from the other. 

Percussion over the chest may induce either pain or cough, symp- 
toms that arc never met with under normal conditions. In active en- 
gorgement, percussion reveals a tympanitic sound; in extensive hepati- 
zation, a dull sound. In heavily muscled draft horses percussion may be 
of little value. Bronchophony gives an increased sound over the affected 
lung; it is recognized by auscultation over the chest while an assistant 
percusses the trachea. The results of a physical examination of the chest 
vary widely according to the nature of the case, the stage of the disease, 
the type of animal, and the skill of the examiner. 

Toxic circulatory weakness is frequent and is recognized by general 
weakness, sweating, a small, soft, arrhythmic pulse, increased heart im- 
pulse, and distended peripheral veins. The fever, in uncomplicated 
types, recedes rapidly or slowly at the end of about a week, and this is 
followed by gradual recovery. 

Complications are rather frequent and severe in large groups kept 
under unfavorable conditions, as in stock yards and remounts. Heart 
weakness, appearing about the fifth day, is regarded as most frequent. 
Under present-day interpretation, this is not a complication but a toxic 
vasomotor paralysis characteristic of the disease. 

Pulmomry gangrene is not infrequent. While it may appear at any 
time, it usually develops on the seventh to the tenth day. A sudden chill 
in the course of the attack is suggestive. A sweetish fetid breath is 
pathognomonic, and this odor may permeate the entire stable. Recovery 
from gangrene is extremely rare. 

Pleunfti.— In all pneumonia there is some degree of pleuritis. But 
from the middle to the latter part of the course it may become exte^ve 
In one of the writer’s cases pleuritis was the chief lesion. It is marked 
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by labored expiratory breathing, continued high pulse 
area of distinct dullness over the lower third of the ches . 
dullness is marked above by a straight horizontal line, th p 
sound passing abruptly and disUnetly from dullness to 
Intense icterus indicates dissolution of the blood— hemo^o 
Purpura 13 a common sequella in certain severe outbreaks U ° 
plications are urticaria, arthritis, tendovaginitis, lamimtis, encep 


and meningitis ^ . .rip. 

The Course— In a typical uncomplicated case the fever recedes 
a week to ten days and progressive improvement to complete ^ 
follows In many cases, however, the course is changed by one or 
of the numerous complications or sequellae, as m influenza Sue c 
plications develop when the animal is returned to work before 
lescence is complete or is exposed to atmospheric extremes or ° , 

fatigue of transportation But m addition to the complications w 
may occur under unfavorable conditions, these also are frequent in a 
mala that receive excellent care and treatment 
Prognosis —When many animals are together the mortality 
as high as 20 per cent under unfavorable conditions Epidemics are o 
deceiving At first there may be only a few sick horses and a low mo 
tahty But in the course of one to three months it may become wj 
spread and highly fatal Among scattered farm horses the j 

low Unfavorable signs are circulatory weakness with a pulse of 80 
more and poor m quality, extensive bilateral pneumonia or pleun » 
fast breathing, blood-stained or “prune juice” nasal discharge, rem 
tent fever, or one that persists for more than a week, diarrhea, a 
rapid refilling of the chest cavity with fluid after it has been aspira 
Treatment — ^The treatment and general care of pneumonia are 
scribed under bronchopneumonia, p 46, and pleuntis, p 78 
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SWINE INFLUENZA 
(Hog Flu) 

Dcfimtion — Swme influenza is a specific and highly contagious dis- 
ease induced by combined infection with a filterable virus and HemO' 
phxlue tnfiuemae sum It occurs chiefly m the fall and early winter m 
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the Middle West, and is characterized by fever, bronchitis, and bron- 
chopneumonia with pulmonary edema. 

Etiology. — Although swine influenza had previously been recognized 
in Iowa and other states, iU wide prevalence in 1918 attracted special 
attention, when it was named “hog flu” because of its apparent resem- 
blance to the prevailing serious pandemic of human influenza. It recurs 
each fall, mostly in November and December, in the Middle West. Ex- 
posure to cold weather is regarded as an important predisposing cause. 
Swine influenza following 'exposure and shipment to the Philadelphia 
Stock Yards, and associated with PasteurelUi suiseptica infection, has 
been described by Scott.^ 

Bacteriology. — In 1931 Lewis and Shope* obtained from the respira- 
tory tracts of field cases of swine influenza cultures of a hemophylic 
bacillus which they named Hemophilus influeTizae suis. Efforts to induce 
symptoms by intranasal injections of pure cultures were negative. 
Shortly thereafter Shope* demonstrated a virus in Berkefeid filtrates 
which induced a mild illness in pigs when introduced intranasally. When 
this pure culture of virus was mixed with a pure culture of H. tnfiueruae 
auis and then inoculated intranasally into swine, a disease identical 
clinically and pathologically with swine influenza was induced. Shope’ 
concluded that neither infection, alone, is capable of producing the dis- 
ease. In a study of immunity to swine influenza, Shope* demonstrated 
that only the filterable virus possesses immunizing properties, and that 
“intramuscularly administered swine influenza virus was incapable of 
inducing illness but did render hogs immune to swine influenza.” This 
suggested that “a specific relationship, as regards infectivity, exists 
between the swine influenza virus and the tissues of the respiratory 
tract.” 

Additional investigation by Shope has revealed where the virus exists 
during the eight or nine months elapsing between the yearly epidemics 
when the swine population is free of influenza, ff. infiwmae sids can 
persist indefinitely in the upper respiratory tract of recovered swine, but 
similar persistence of the virus cannot be demonstrated. Shope* has now 
demonstrated that “lucgworm larvae from pigs with swine influenza 
harbor swine influenza virus throughout their development both in their 
intermediate host, the earthworm, and th«r definitive host, the swine.” 
The virus reaches the respiratory tract in the lungworm embryos and 
becomes infective under sufficient stimulus; such stimulus was supplied 
by Shope by intramuscular injection of H. influenzae suis, as well as by 
a single intrapleural injection of calcium chloride solution. Cultivation 
of the pncumotrophic viruses of pig influenza and swine influenza on 
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allanto-chorionic membrane of the chick lost its 

Kobe and Fertig- After such cnltiva .on p.g "retained 

infectivity tor the white mouse, while the swine influenca 

Morbid Anatomy.-The postmortem changes are ^ 'dilh 

the respiratory tract. In cases which have “‘^.dhesive 

the pleural cavities contain reddish scrum, and there m y tjd. 

fibrfnous pleuritis. The cervical lymph glands are "".^„eous 

The trachea and bronchi contain a mucous “ „,ay be 

membranes are congested; in the smaller bronchi anterior 

tinged with blood. In the lungs there is a ._nJed con- 

ventral lobes, while the dorsal and posterior parts arc ;^ue 

gested, and edematous. On cut section the interlobular , Quid, 

is found to be thickened and the cut surface exudes a frothy Diow> 

The mucosa of the upper air passages is congested and inQ 
Symptoma.—The incubation period is from two to se>en > 
onset is sudden and the incidence in infected herds may pfostrS' 
per cent. General symptoms are severe in the form of mar J; 
tion, anorexia, and a high fever (104® to 107®F.). Owing c 
soreness the hog may squeal from pain if handled. The P ^ 
symptoms are labored abdominal breathing, cough, . 
mucous discharge from the eyes and nose. The course ortality 

six days and in uncomplicated cases recovery is prompt. The m 
is from 1 to 4 per cent, though in seasons when the epidemic w s 
the mortality may reach 10 per cent. Recovered animals were ou 
Shope to be immune to artificial inoculation, yet McBride states 
same herd may suffer from two or even three attacks in the ^^hicb 
Often the outbreak is in the form of a mild nonfatal bronchitis 


causes a loss in condition. . . 

Treatment. — ^It is probable that pig influenza (Ferkelgnppe; 
swine influenza are identical, and that the brief descriptions of t. e 
ease in America have been based on obsen.’ations on older swine. 
recorded reports of high mortality in young pigs following 
others from public exhibits support thb view. The most effective ^ 
treatment is to provide warm, dry, clean pens, and to feed span g 
Sulfamethazine in mash at the rate of grains per pound body 
the first day and 1 grain per pound on the second and third days, as 
as 25 per cent solution of sodium sulfamethazine intraperitonca y^ 
the rate of 1 grain per pound of body weight per day on three succes 
days, was followed by immediate improvement in an outbreak of P 
■ monia in swine.’ 
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PIG INFLUENZA 

{FerKelgnppe} 

Waldmann' has described a form of influenza in pigs m Germany 
which is caused by a pneuraotropbio virus closely related to that of 
swine influenza, he suggests that it may be a weaker form of the swine 
influenza virus Losses from this disease are reported to be higher in 
Germany than from swine erysipelas and hog cholera combined It 
spreads rapidly through the herd, affecting pigs up to 6 weeks of age, 
and causing a mortality of about 50 per cent The symptoms are con- 
junctivitis, apathy, inappetcnce, and cough, chronic cases remain 
stunted In older swine the symptoms are mild and the mortality is low 
On postmortem examination bronchopneumonia is found The virus 
within the body is found only m the lungs and adjacent lymph glands, 
rarely and briefly it is present m the blood Outside the body it soon 
succumbs The mode of infection is only by direct contact from animal 
to animal, or by droplet infection when the animal coughs There are 
no intermediate carriers 
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EQUINE ENCEPHALOMYELITIS 

(Virus Encephahtts; Sleeping Sickness) 

DeBmUon.— Equine encephalomyelitis is an infectious disease caused 
by a neurotrophic virus, and charactenied by derangement of conscious. 
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ness, motor irritation, paralysis, and a high ^ TperiW- 

there are no postmortem change s visrhl e to the r»lted y , 


3 are no ijusiuioii^iu , , j 

cular round cell infiltrations arc present in the encephalon an 
extent m the spinal cord. In the United States two tyP“ 
been recognised: a highly virulent eastern and a less viru 
type. Natural infection has been observed in this country . 

horses, but in 1938 encephalomyelitis in children due to “S"” 

nt AnQtpm ftnH western tvpcs was 0*5 


alomyelitis virus of both eastern and western types w’as 
(U.S.B.A.l.),^ and natural epidemics in pigeons and pneasan 


likewise observed. -u j Furope 

Etiology. — Equine encephalomyelitis was first describe 
where it has been prevalent in southern Germany for many years 
European form of endemic encephalomyelitis (Boma ‘ij^^se) 
been recognized elsewhere. While Boma disease occurs chie y m 
it has been described by Miessner* and oUiers in sheep an 
1927 Zwick* reported tlie cause to be a filterable virus. In con r 


/jwicK* reporieu lue cuuec w uu 4 * ••• — - _ -* 5 oa in 

the form observed in the United States, the period of incu 


experimental animals is longer, the American and of 

, the seasonal prevalence is wider, and the n 


not cross-iramunize, tue seasonal prevalence is wmci, ^ 

certain nerve cells contain “inclusion bodies” which usually 
been observed in the brain tissue of affected horses in the 
In the Argentine an enzootic of encephalomyelitis caused by the we 
type of virus has been described. In Venezuela the disease has 
caused by a type of virus unlike that observed in any other coun ^ 
thus, there are at least four types of virus. All three strains 
be present in the Western Hemisphere are capable of producing 
encephaliUa in man, and Rivers* writes that in 1941 there were 
cases and 200 deaths in man from the western type in the Da 0 » 

Nebraska, Montana, and Manitoba. , 

, In 1912 an extensive outbreak of encephalomyelitis occurre 
Kansas and adjacent states where it was widely prevalent from car y 
August until the coming of frost in September and October. In this a 
approximately 35,000 horses died. The symptoms were characteris ^ 
of encephalitis — deranged consciousness, motor irritation, and para y • 
On autopsy no macroscopic changes were found. Microscopic 


tion of the brain tissue revealed perivascular cellular infiltration, 


but 


icuiar cciiuiai • , 

no intranuclear inclusions as observed in Boma disease. The epio® 
olo^, symptoms, and lesions indicate that it was an infectious 
similar in character to Boma disease. It was described by Udall* as 
encephalitis, probably caused by infection. At the time of the outbrca ^ 
it was generally regarded as a form of forage poisoning, but the 
toms and wide distribution were unlike those of any form of forag 
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poisoning that has ever been described. In 1931 Meyer® reported that in 
the years 1915-1920 an approximate mortality of 3000 horses has been 
estimated for the five western states, California, Colorado, Oregon, 
Nevada, and Montana, and tliat in recent years maladies of horses with 
symptoms of encephalitis have been seen in Kansas. TJje theory that this 
disease is a form of forage poisoning, or that changes in the food or 
water are in any way associated with the cause, was disproved in 1931 
through the discovery by Meyer® and associates of a filterable virus in 
the brains of horses affected with enzootic encephalitis, in California. In 
1933 this disease assumed increasing importance because of its appear- 
ance in the East in the form of a destructive outbreak among horses 
along the Atlantic Coast in Maryland, Delaware, and Virginia. 

Since the epidemic of encephalomyelitis among equines in California 
in 1931, the disease has spread rapidly over the western and midwestern 
states and western Canada, reaching its height in 1938 when 184,662 
cases were reported during the summer and fall. Since 1938 the numbers 
have varied from approximately 3000 to 45,000 annually with an av- 
erage of about 14,000. In general the eastern type occurs only in the 
states along the Atlantic, and the western type only in the states west 
of the Appalachian Mountains; yet the western type has been identified 
in Alabama, while the eastern type has been found in Missouri and in 
Texas several hundred miles inland from the Gulf. In 1951 only 762 
cases were recorded. 

The seasonal occurrence in the United States has been from June to 
November or the appearance of frost. In Europe, Borna disease is most 
prevalent from March to August, reaching its height in midsummer, 
but it may occur during any month. There is no age immunity. Impor- 
tance has been attached to the influence of moisture in the atmosphere 
and in low-lying distncts as a contributory cause, yet the disease in 
America has been widely prevalent in exceptionally dry areas, such as 
the San Joaquin Valley, Nevada, and western Kansas. The epidemiology 
is similar to that of infantile paralysis in man; possibly infected ani- 
mals acquire immunity without showing recognizable sym])tom 3 . In 
Kansas the number of sick animals in a herd averaged about 20 per cent. 
The first animal to sicken may not have been off the farm for weeks, 
and not witliin miles of a recognized case. Several days may elapse 
between attacks. The disease is limited almost entirely to farm horses. 
Because of its widespread distribution it is met with in animals fed a 
wide variety of foods and given drinking water from many different 
sources. 

The Virus.— In 1927 Zwick* reported that Boma disease is caused 
by a filterable virus located in the brain tissue, the salivary glands and 
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sahva and the nasal mucosa With an emulsion of ^ “ 

horse dead of Boma disease, he produeed the disease in r 
mentally by feeding and by intracramal or of 

The guinea pig, rat sheep, and fowl period of 

cattle was negative Following intracranial anoc , ,„.,,peksinthe 

incubation was seven weeks in the horse and three ° Tn the 

rabbit The disease also spread among rabbits by the 

United States ao virus of encephalitis had been P™, tudies 

investigation made by Mejer and associates* in 
proved conclusiv ely the presence of infectiv c virus This w 
able virus obtained from the brain and was infective °i_„-ei-ebral 
keys rabbits guinea pigs rats and mice by subdural or m 
mieclions of brain suspensions Intracerebral and intranasa 
tions of brain emulsions caused deaths in guinea pigs in o , 
da>8 Rabbits were readily immumied They believed t ® ^ 
to be identical witli that previousI> active on the American 
but not with Boma disease Many mammals and birds are sus 
to experimental inoculation . found 

In the tissues of affected horses the virus is most 


in the brain It has been found m the blood stream during 
stagCj on the nasal mucosa of the sick m tne salivary glands an 
saliva, and recovered animals may be earners Its pre«ence, ° 

13 not constant, it may be impossible to demonstrate the virus 
body at the time of death and it cannot be found a few hoi^ ^ 
death The virus is best recovered from animals slaughtere in 
advanced stage of the disease , , 

In 1933 transplantation of the vims to laboratory animals an 
by bites of expenmentally infected mosquitoes {Aedis aegyp ^ 
demonstrated by KeLser’ Subsequent work on transmission ^ ^ 
led to the view that mosquitoes are chiefly responsible for 
fection m equmes In 1938 Tyszer* and associates discovered that eq 
encephalom> elitis virus occurs naturally m ring necked 
Specimens were received from the field in Connecticut where the 
ease was highly prevalent and where many dead wild birds ° ^ 

after a humcane The infective brain tissue transmitted the dise ^ 
to Swiss mice in forty eight hours after intracerebral and m three ^ 
four days after intrapentoneal injections, the strain was . 
through 10 passages m experimental inoculations In their 
Tyzzer and associates question whether the horse or other ^ 

animals are responsible for the wide distribution of the virus 
suggest that the virus is distnbuted by migratory birds This sugges o 
has been supported by the discoveries of Reeves and Harmon,* who con 


the febnie 
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elude that in the Pacific Coast States the mode of transmission is 
through the agency of Culex mosquitoes which feed on birds They 
carry the virus from the heavily infected domestic fowl and possibly 
wild birds, where it causes no disease, to both horse and man Other 
biting pests, including ticks, mites, fleas, lice, flies, kissing bugs and bed 
bu^ were tested as earners, but only Culex mosquitoes were found to 
be infected It is probable, however, that the disease-free “reservoir” 
of infection and the intermediate earner or vector differ from one area 
to another In 1940 Kitselman and Grundmann'® demonstrated virus in 
the kissing bug, Tnatoma sangmsuga, the first isolation of virus from 
a naturally infected insect, and in 1945 Sulkm^' reported finding virus 
in chicken mites on a farm m Texas The susceptibility of birds prob 
ably accounts for the massive concentration of encephalomyelitis virus 
m chick embryos During the 1938 epidemic in southeastern Massa 
chusetts there were many losses of pigeons which ceased with *he 
beginning of cold weather From a dead pigeon tliat liad spontaneously 
contracted the disease Fothergill and Dmgle** recovered the virus of the 
eastern type of encephalomyelitis 

In 1933, TenBroeck and MemlP' observed that the eaatem virus 
was more virulent than the western, and that sera from eastern horses 
that had recovered from the disease neutralized all strains of eastern 
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viras, but did not neutialize strains of western virus, there is, therefore, 

no cross immunity „™„rimpntallv that the 

Mode of Infection -Smee it has been shown cxperimcnto y 
disease can be transmitted by insects, such as mosquitoes, 
monly believed that they ate the chief source of 

While It IS commonly stated that recovered ^ “ ,j, 3 ease 

was observed in North Dakota that 255 horses that had the 

in 1935 and recovered were again infected in 1937 i. working 

Morbid Anatomy— No gross changes are present Joest, 
on Boma disease, found the lesions chiefly in the P", ’ .^cu 

extent in the medulla They consist mainly in a lymphoeyUo per 
lar infiltration in the olfactory bulb and the olfactory ac , 
extent in the nucleus caudatus and hippocampus It is an “ 
suppurative disseminated inflammation of the brain In a i 
Boma disease, intranuclear bodies arc found in the gang 
the outbreak of encephalitis in Kansas in 1912, perivascular in 
m the olfactory bulb was observed, but the intranuclear bo i 



m Boma disease were not observed The histological changes o sc 
by Hurst^* m equine encephalomyelitis (eastern strain) were i-pg 
tion of the nerve cells, the appearance of nuclear inclusions 
those of Boma disease and poliomyelitis and perivascular cuffing 
mononuclears and polymorphonuclears m varying proportions 
changes were most pronounced in the cerebral cortex, they 
pronounced m the brain stem and cervical cord He reports tha 
eastern type of enccphalomyehUs is characterized histologically ^rri- 
unusually diffuse and intense acute inflammation affecting most 
tones in the central nervous system but more particularly the g* 
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masses. . . . Similar changes produced in the horse by the western strain 
of virus are less intense and extensive.” 

Zwick*® and otliers*' have reported that in Borna disease the 
lesions are present in the spinal cord, the spinal ganglia, and tlie 
peripheral nerves, especially the brachial and sciatic. 

Reporting on the lesions observed m the California outbreak, Meyer® 
writes; “No gross anatomical lesions were found at autopsy. . . , The 
moat obvious and striking microscopic changes in the brain consisted of 
hemorrhages around the vessels of the olfactory bulbs and brain stem. 
InBliration of the perivascular sheaths and spaces due to mononuclear 
and polymorphonuclear cells was variable in intensity. . . . The distri- 
bution and intensity of the inflammatory foci differ from those com- 
monly seen in typical Borna disease.” 

Symptoms. — In the experimental inoculation reported by Zwick,*® 
tile period of incubation in the horse was seven weeks. The incubation 
period of the disease in California was reported to be from one to tliree 
weeks. » 



Fig. 77/— Yawning 'is 
a frequent symptom. 
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Fig 78— 
when disturbed 


The skm broke out m a general sweat that dropped freely J 
The muscles of the body and limbs were strained and tb 
frequent involuntary stepping movements so that a near pp 
not safe The pulse was 90 the temperature 105 F and the b 
fast Chewing movements and salivation were almost consia 



iiR “9 — Muxxle twuled caused by nght facial paralysis as m 

Fig SO — looseness of the lips may be one of the first symptoms no 
tl IS case 

was a frequent drawing upward of the upper hp and downward 
low cr lip due to clonic spasms of the corresponding muscles Them 
a rapid involuntary winking of the eyes, oscillation of the eyeballs, 
complete closure of the pupils These symptoms combmed with s 
involuntary urination at frequent intervals, gave a striking syndro 
After about an hour the ammal became quiet and stupid 
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The symptoms of deranged conscioueness are prominent, and they 
indicate more than any other sign that the brain is diseased Excitation 
of consciousness may cause the animal to run blindly through fences, 
over farm machinery, or into any object In most cases no period of 
excitement is observed, and when present it is usually transient Mental 
depression m some form, from dullness in the early stages to complete 
coma near the end, is an almost constant symptom Horses thus af- 
fected stand constantly in one position, often with the head hanging 
low, and finally they go down with paralysis When moved they walk 
with difficulty and may stumble and fall 



Fig 81 —A good type of eupporttog frame with a sUoog rear crossbar and feed 
box high enough to keep the head Jet el with the body The combined use of a 
sUng and supporting frame is desirable in severe cases, the sling alone does not 
suffice 

Motor imtation is commonly present, especially clonic spasms of 
certain groups of muscles, and involuntary forward or cu'cling move- 
ments 

Paralysis la constant, either from the onset or shortly thereafter, 
finally becoming complete Paralysis of the throat is the rule, the re- 
sultant accumulations of food and saliva git e nse to a fetid odor and a 
nasal discharge Special emphasis has been placed upon paralysis of the 
lips Peristalsis and bowel evacuations ore suppressed from the begin- 
nmg and laxatives are without effect. Inhalation pneumonia is a fre- 
quent complication 

The course is from a few hours to a few da^a At the height of the 
outbreak, death usually occurs in from two to fo«ir daje, A few drop 
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dead %vithout shoeing previous symptoms, ami recovery may lea's 

animal a dummy ’ no rent In the Call- 

In 1912, m Kansas, the mortality » is over 90 P ^ 

forma outbreak in 1931, the mortality was about 50 per 
It was 20 per cent in the West and 90 per cent in the E^t 

Diagnosis -Much confusion has resulted from , ^5^0- 

between paralysis alone, as seen in botulism, and P 
dated with deranged consciousness (excitement or eoniaj 
l-ritation (spasms and convulsions walking in to 

ward), as seen m encephalitis Affections that may ^ to 

botulism, or unknown forms of food poisoning are usual y of 

one farm or a small area, there ma> be a history of ^ 

spoiled food, it occurs at any season, and more often m 
on pasture As Mejer* indicates, ‘althougli the practicing v , 

IS frequently not m a position to observe and analyze the cour 
symptoms, the lesions and the spread of the malady he s lO ’ 
ever, bear in mind that the scattered cases of sickness, 'wi 
symptoms appeanng in series among farm horses during e . 
months of the year, are roost likely due to an infectious » 
probably not to botulism The action of spoiled or rooul y 
poisonous plants can usually be excluded on cpizoological .ygys 
On autopsy, characteristic microscopic lesions m tlic central n 
system are found in encephalitis, while it is highly improba ® 
either gross or microscopic lesions arc found in the centra ue 
system in botulism Hemiplegia is one form of paralysis that w s 
gestive of a brain lesion, this has been observed m 
changes affecting one hemisphere, in brain tumor affecting one 
sphere, and m cholesteatoma A right-sided paralysis indicates a 
m the left hemisphere of the cerebrum, the paralysis being on the s 
opposite that of the lesion 

A laboratory diagnosis of infectious encephalitis may be ma ^ 
means of animal inoculation, for this purpose it is necessary to na 
fresh brain Hurt^* has reported a case in a colt which presented syn^ 
toms and microscopic brain lesions characteristic of virus encepba i » 


yet proved on animal inoculation to be affected with rabies 

Prophylaxis. — Embryonic chick-tissue vaccine, two injections a i 
tervals of seven to ten days, is believed to confer a solid immunity 
at least six months In a release by the U S Bureau of Animal In us 
try. It 13 reported that among animals vaccinated with embryom*^^ 
chick tissue vaccine m Minnesota m 1938 there was an incidence o^ 
45 per thousand m contrast with 36 6 per thousand among nonva^ 
cinated horses and mules In Iowa the incidence was 6 in contrast wi 
72.* The superiority of chick>ti8sue vaccine over bram-tissue vaccm 
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has been definitely established The production of this vaccine is based 
on the report of Woodruff and Goodpasture,*^ that the chono-allantois 
of developing chicken eggs is an ideal substance on which to grow virus 



Fig 82<— A rest for the head to Keep it level with the 
body IS recommended 

In the use of the intiadermal metliod of vaccination, undesirable 
reactions have been avoided without any decrease m the degree of 
immunity (Schoening ct ai *• 1940) 

Reaction^ have been encountered in some horses injected during the 
period of an epidemic, and acute clinical caacs have developed a few 
days after the injection Such reactions arc Uiought to be due to super- 
imposing a virus injection on a subclmic il natural infection, or on a 
severe natural infection which wns not recognized at the time Since at 
least fifteen days arc required to produce immunity, tlie vaccine is most 
effective when given hc/are an outbreak oi the disease, and tins should 
be not less than four to six weeks pnor to the dale when the first natural 
cases ina} be expected 

Concerning Uic need for vaccination of horses, the following advice 
has been supplied by Schoemng *• “There is no need for vaccinatmg 
horses that are m areas where the disease has not appeared until and 
unless it does appear there, for expencnce Jagt year showed lliat if ani- 
mals were xaccinated twice, at several day intervals, as sckDn as tJio 
disease appeared wiUim 15 or 20 miles, tlicy were protected, and losses 
were vu-tualiy nil” Efforta to prouit infection by protecting farm 


rtom^Tlic cuU ami IcgimU on cnteplulomyehlis are pnnlctl througji the 
fourteo of the North Amencan Vetennamn from an article on “An Infwnoiw 
Hrajo PiSiAso of Hotms (Enccpliafomyt-hu*) ' by Jfariag. Ifowarth antJ ^!eycf. 
October 1931, aaJ Cir 323 Utut Catif, UcrkcUy 
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horses from the bites of msecta are of doubtful 7^"" 
vides almost immediate protection, but it lasts only , , , 
ard IS said to leave the animal T^ith an increased susceptibility 



Treatment —Treatment of the sick is entirely symptomaUc 
animal is unsteady on its limbs, but still able to stand, e 
slings or similar support is recommended Ant)*equme encep a 
liUs «erum (250 cc ) is of doubtful value Campbell^* states tha 6 
large amounts in 1937 and none whatever m 1938 without any c a^ 
m the mortality Provide a constant supply of clean water apd any 
that the animal will eat. When swallowing is difficult water may 
gi\cn twice daily through a stomach tube, and this may be 
incntcd with physiological saline solution (1000 cc daily per . g 
dextrose 40 per cent solution (250 500 cc daily per vein) No e cc ^ 
remedy for equine encephalomyelitis has been found In 
where the mortality is 50 per cent or less, individual cases undou 
dcn\e benefit from attention to comfort, nourishment, and gca 
care 
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RABIES 

(Hydrophobia; Lys&a) 

Definition.— An acute fatal encephalitis charactcnced by deranged 
consciousness and pataljsis The vitua is filterable and is transmitted 
chiefly by the bite of a dog. 
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In recent >tara infection has spread to %vild animals and, 
foxes, skunks, and cojotes ha\c become a frequent cause of ra 
domestic animals , j 

Etiology —Rabies is world-wide m distribution m dogs, 
carnuora in general— w ol\ cs, foxes, coyotes, and it is ^ransimtte 
herbivorous animals, and man b> the bites of these anima s 
principal \ cctors arc the dog and fox Since the> penetrate more eep » 
the bites of wild animals arc more dangerous than thoac of dogs 
The following countries arc reported to be free from rabies re 
Britain, Ireland, Denmark, Norway, Sweden, Holland, Austra la, a 
Hawaii The frequency of the disease is m direct proportion o 
efficiency of the sanitarv regulations of the communit> It is commo 
m Russia, adjacent European stales, and the United States 
In the United States the number of cases of rabies m 
each year, compiled from a questionnaire sent to the livestock o cia 
and the health officer m each slate, is published m the Annual 
of the U S Bureau of Animal Industry And additional information » 
published in the Annual Proceedings of the U S Livestock Sam W 
Association In the four->car period from 1947-60 the following s 
tistics have been compiled 

Mtsc«IIaaeous, ^ 

Dogs Man Cattle Sheep Swme Cats mostly wild aoimals 1 
IW 6^49 26 766 15 20 393 728 

19o0 4ff79 9 »18 48 85 428 1375 

The gradual decrease in the number of rabid dogs each >e . 
decline m the occurrence of rabies in man, is attributed to t 
Xation-widc program to control rabies, and the community-wide vac- 
cination of dogs Yet the Chairman of the Committee* on 
reported before the Livestock Sanitary Association in 1951 that ‘ The 
rabies situation is at a standstill or getting worse, despite the fact tha 
there w ere a few less cases this year Uian in prev lous j cars New ter 
ritory has been mv aded, and the incidence of the disease in a number o 
states, where it has appeared over the jears is still high ” l\ith the 
exception of New England rabies is reported chiefly from states within 
an area bordenng on tlic Atlantic, the Gulf of Mexico and the Missis- 
sippi River, with Texas, New York and Kentucky leading in numbers 
West of this area rabies is most prevalent m Oklahoma, Colorado, and 
California, with little or noncrcporUxl from tlic Northwest 

The virus is most rcailily found in t4ie brain and medulla of animals 
dead of the disease, and it may be present m the lachrymal glands, 
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udder, testicles, and kidneys. In the living animal it is present in the 
salivary glands and saliva from one or two days before symptoms ap- 
pear until deatii. The presence of Negri bodies in the hippocampus is 
pathognomonic of the disease. Cultivation and isolation of the virus 
has not been aecomplished, and the nature of the Negri bodies has not 
been determined. The virus, is highly resistant when dried quickly in 
nerve tissue; it succumbs quickly to putrefaction, and retains its viru- 
lence for a long time in glycerine. 

Pathology. — ^The only characteristic lesions are microscopic. The 
most important from tiie standpoint of early diagnosis are the iVegn 
bodies in the cytoplasm of the large nerve cells; these are sharply de- 
fined round or oval structures that are most abundant in the cells of the 
hippocampus major; they are also present in the cells of the cortex of 
the cerebrum and cerebellum and the spinal ganglia. Other lesions in 
animals that have died of rabies, but are absent in the early stages, are 
changes in the peripheral cerebrospinal ganglia, described by Geliuchten 
and Nelis. These consist m the destruction of the normal large nerve 
cells, which are replaced by small round cells. 

In animals that have died of rabbles the Gasserian ganglia may dis- 
close lesions that are characteristic, but not patliognoraonic, of the 
disease. An infiammation of the capsule of the ganglia cells leads to 
the replacement of tliese cells by those arising from the inflammatory 
process — leucocytes, cpitheliod, lymphoid, and mast cells. Similar 
changes occur in dog distemper, while they may be absent in the early 
stages of rabies. Frothingham* found these lesions of diagnostic value 
when the brain had been destroyed by injury or putrefaction. 

Symptoms. — ^The incubation period is relatively short when the 
wound is located near the central nervous system, as on the face and 
head, when it is a deep puncture, when the tissues are rich in nerves and 
lymphatics, when the virus is rich in virulence and quantity, and in 
young animals or children. Bitys on Uie lips and nose arc especially 
dangerous. The disease is said to be most common in the late winter 
and spring because stray dogs range the country in searcli of food and 
mates. ' 
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3-4 ^^eeka, 8wmo, 2 3 necks, men. 3-9 necks In rnre instances tte 
period of incubation may be aa long three raontlis, it vanes w 


m all species . -nd 

There are two distinct signs of rabies, deranged consciousne^, 
paralysis The symptoms vary somewhat m different species and i 
viduals Occasionally tiie iniUal penod of deranged consciousnc^ 
missing, the animal merely shows paralj sis, dumb rabies, m con 

the more /unous form Three distinct stages mark Uie typica cou 

(a) Premonitory Stage, in which the dog is depressed, restle^, ' 
table, and a%oid8 association with people Increased reflex irn i 
may be shown by merv-ased fncndlmcss to acquaintances and ^ 
ency to bite strangers There ma> be a perverted appetite, mani ^ 
by refusal of food, and licking or eating all manner of indigcs i 
substances, such as straw, dirt, wood, stones, glass, etc Intense ' 

with licking or biting of the part, may develop at the seat of 
this 18 most often observed in horses At times the appearance o 


animal may be apparently normal . 

(b) Stage 0 / Excitement — This is characterized by excitement, rca^ 
lessnesa, and vicious or aimless attacks on any moving object or 
The dog may disappear and wander aimlessly over the country? bi S 
other dogs, cattle, or any animal that crosses his path Infrequcn y 
the special object of the rabid dog’s attack ma> be an animal w 
which It has been closely associated In cattle this period is 
by bellowing, tenesmus, and clonic spasms, such as jerking movemen 
of the legs Dogs may show hallucination by snapping at imagm®^ 
flies There is also a marked change m the sound of the bark of a ran 
dog. It has been described as a hoarse howl This stage lasts for three 


or four days, and towards the end paralytic symptoms appear 

(c) Paralytic Stage — In the dog the usual early paralytic signs are 
drooling and an open mouth, caused by paralysis of the lower jaw, m 
localities where rabies has made its first appearance this symptom has 
given it the name of "drop-jaw disease ' Other early paralytic signs art 
ptosis, strabismus, a stanng expression, and inability to swallow Ef 
forts to swallow cause spasms of the throat muscles, a reasonable ex- 
planation for the ‘ hydrophobia ’* After paralysis once appears it de- 
velops rather rapidly, soon involving the body, hmd parts, tail, bladder 
and rectum, and terminating fatally m exhaustion on the fifth to the 
eighth day after the onset of the first symptoms In the paralytic form 
without previous excitement, the attack 13 fatal on the second or 
third day In the later stages, there may be a medium grade fever ai*d 
a rapid pulse 
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Cats present symptoms much like those in the dog, except there is 
less tendency to wander. 

In the horse, often the first symptom is m intense itching of the bit- 
ten place (lips, nose), which causes extreme rubbing Fear and restless- 
ness are obvious. The animals stare, paw, and grab at the manger with 
the teeth, and move the ears continually. With the development of 
mania the horse attacks other animals and man and may direct the 
attack against some particular individual The periods between such 
attacks are variable. They may bite themselves, tearing out parts of 
the flesh, or bite viciously on parts of the stall, injuring the mouth and 
breaking the teeth. As in other species, diagnosis in the early stages 
may be difficult because of absence of excitation, especially at the onset, 
between paroxysmal attacks, and even during the entire course (para- 
lytic type). Finally, paralysis is general, the end coming on the fifth 
to eighth day, as in the dog. Rabies in a horse has been diagnosed 
cliaically as encephalomyelitis; as described by Hurt^ there were facial 
paralysis, tendency to “wander,” pressing the head against solid ob- 
jects, inability to swallow, and a rapidly developing general paralysis. 
The violent form of infectious hepatitis in the horse has been diagnosed 
as rabies; it is differentiated by the intense yellow color of the mucous 
membranes (infective jaundice). 

Cattle ore restless, excitable, and aggressive, though at first these 
symptoms may be intermittent and somewhat indefinite. They stand in 
one place, raise and lower the head, retract the upper lip, bore with the 
horns, and show clonic spasms of the muscles of the limbs by sudden 
jerking movements of the legs. There may be periodic attacks of ex- 
citement when they exert every effort to break loose from the stanchion ; 
between such spells they are apparently nonual. In most cases there is 
a prolonged hoarse bellow. They rub and bite, salivate, and grate the 
teeth. The digestive symptoms arc anorexia, suspended rumination, 
tympany, inability to swallow, and impaction of the rumen wdth ex- 
treme straining. The tympany and other symptoms of choke have led 
to suspicion of a foreign body in the throat with a consequent manual 
exploration, laceration of the hand, and a badly frightened subject for 
Pasteur treatment. Other symptoms are clonic spasms of the neck 
muscles, sexual excitement, and switching the tail. The initial paralysis 
is in the throat or hind parts, leading to death in the usual course of 12 
to 13 days. In the bull, prolapse of the penis has been observed. Violent 
attacks may be aroused by the presence of a dog. 

Cushing* has described a scries of cases of rabies in cows in which 
the diagnosis was difficult because of the absence of excitation, motor 
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irritation or even paralyis until near th® i^at^Hlirar "temperatures 
whose brains showed positive Negn bodies ‘"at the r ^ P 
were normal, they showed no brain sympUims j^e outstand- 

of their legs and had normal rumen and intestinal s , ^ ^ 

mg symptom was complete anorexia These am „i 4 i]ough toward 
and died without showing any straining or viciousness, B 

the end they were unable to rise ” ,i,ffi,.„lties in mailing 

Pox and Roberts'* have described some o£ the diEculties 

a clinical diagnosis of rabies m cattle excite- 

In sheep the symptoms are similar to those >■> nattlc, t g 
ment is often wanting Excitement is manifested by animals 

mg tlie feet, and marked sexual desire shown by riding o 

Gnawing and licking of Uie wound arc common -vrited 

Siuine attack other animals, even their own young w , 

They hide in the straw, gnaw at the wound, and soon become p ^ 
Course and Prognosw— The usual course m the dog is irom 
seven days Ten days is set as the limit beyond which a og 
rabies cannot live Recoveries have been reported, even of g® Mules 
victims die of rabies, but such terminations are extremely rare 
die m from 18 to 36 hours after the onset * . 

Diagnosis —The cUmcal diagnosis is not difficult if the co 
been typical and the observation complete In dogs the „pgg 

tude, aimless andenngs, unprovoked attacks, and rapidly fata 
are almost pathognomonic The paralytic or dumb form may ® 
fused with other forms of encephalitis The dropped lower ja' 
changed voice are especially significant Added to these are the nega 
autopsy findings with the presence of unusual foreign matena m 
stomach Suspected animals should not be destroyed, if at 
two weeks a suspected dog is ah^e and well, the possibility o ra 


may be dismissed , g 

The presence of Negn bodies in smears of brain tissue is pos 
evidence of rabies For laboratory examination for Negri bodies, s 
the entire head well packed in icc, or the brain preserved in ^ ^ 

A negative result is not entirely conclusive, if the animal has e 
killed in the early stages of the disease they may be absent, though 
ally they are present This is the most rapid method of 
rabies A mouse inoculation test devised in the laboratories 
Rockefeller Institute by Webster* is a more reliable detector of ra i 
virus than the Negn body teat In Alabama, in 1937, the percentage 
specimens microscopically negative and found positive on mouse mj 
lion was 12 6, while the percentage microscopically positive and fo^ 
negaUv c on mouse injection was 4 0 (Damon and Stellars) / Charac c 
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istic symptoms develop in from six to ten days after exposure, and vac- 
cination should begin within a week following the bite. 

Control. — Little can be added to the statement by Mooro^ in 1916, 
that “the eradication of rabies infection resolves itself into two pro- 
cedures. (a) The destruction of all ownerless and vagrant dogs, and (6) 
the muzzling of all dogs that appear upon the streets or in public places. 
In thus preventing the propagation of the virus, as shown by the re- 
sults obtained in Germany and Great Britain, the disease will be prac- 
tically exterminated.” Current recommendation for control of rabies in 
the United Skates provide a dog quarantine in a township, county, or 
city for not less than thirty days or until released by the authorities. 
This is supplemented by free vaccination of dogs wliich may be released 
from quarantine after a “designated” period, a quarantine of three to 
six months on unvaccinated dogs, while stray and ownerless dogs are 
impounded or destroyed. Since dogs under 6 months of age are not 
readily immunized, they should be confined until the quarantine is 
released. It is generally conceded that improved vaccines now available 
for dogs confer an immunity for one year after a single injection. As 
reported by the Committee on Rabies,® “the alarming increase in certain 
areas has forced the employment of more active control measures," but 
with the passing of the alarm, the force is released and the control 
measures are soon forgotten. Rabies cannot be eradicated from the 
United States until a uniform program under the supervision of a single 
agency is obtained (Johnson).*® A recent additional problem is the 
increase in rabies in wild animals. 

Prophylaxis . — Pasteur was the first successfully to vaccinate people 
who had been bitten by rabid dogs. Tlie Pasteur vaccine consists of 
attenuated virus prepared by drying the spinal cord. The virus from a 
naturally infected dog is termed street virus. If such virus is passed 
through several rabbits it acquires an increased and a fixed virulence 
(virus fixe). When a rabbit receives a subdural inoculation of the brain 
of a rabid dog, the period of incubation is from fifteen to twenty days; 
when fixed virus is used, the period is reduced to seven days. The virus 
in spinal cords of rabbits inoculated with fixed virus gradually loses its 
virulence when preserved in dry air, and by such exposure various 
definite strengths of virus are obtained. Immunity is established by at 
first injecting a highly attenuated virus, and on successive days using a 
slightly more virulent form, 

Avianized vaccine is a chick embryo-adapted strain described in 1953 
by Cox" and distributed with the claim that it U highly stable, elimi- 
nates occurrence of postvaccinal paralysis and induces a high degree of 
immunity. The recent decrease in rabies in does and man is attributed 
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to the extensive prophykclic vaccination of dogs dogbilc’ 

Vacc.not.on 0 / cows that may have >>«" a report 

,8 expensive and the dosage has not yet been , reived 

by Rollins'- eight bitten catUc weighing not P° con 

20 to 35 cc repealed three times at two d-'V '”** develop 

traded rabies He reports that most animals bitten in the M d ^ 
rabies in about 21 days and losses m vaccinates hav j 

25 per cent Four cows bitten in the nose at two 

iniecled with 100 cc followed by two subsequent doses of 
day intervals this dosage is commonly advised ,,.„hic 3 serum 

In human practice treatment with hyperimmune ant 
combined with a course of vaccine has been recommend 
trials where intensive vaccine treatment protects less an 
as in Iran following bites of wolves '* olmwn by 

That vaccination against rabies 13 not always successM 1 
the following statement by Dr Frank Jirka ” Director of “ 
of Illinois In spite of the institution of prompt and adequate v 
tion against rabies between 05 and 1 per cent of ,<,|,n 

rabid animals contract rabies This means that while v 
against rabies in humans is an exceedingly valuable method 0 p 
ing rabies it is not 100 per cent effective The only methM w 
assure the eradication of rabies is the disposal of stray ^die 

confinement of home owned dogs until rabies has disappeare 
community 
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PSEUDORABIES 

(^fad Uch, Infectious BiUbar Paralysis, Aujezsky^s Disease) 

Definition — Pseudorabiea m c&Ulc la^an infrequent noncontagioua 
fatal enzootic caused by a filterable virus, and characterized by intense 
pruntus, naralyaia, and death in from twelve to eighteen hours It 
occurs in swine as a relatively mild, highly contagious disease It has 
been described m Hungary, Brazil and Siberia m dogs, cats, cattle, 
swine, and rats One outbreak m this country occurring m August 1930 
m Iowa has been described by Shope,^ who states that the disease is 
so rare as to constitute a vetennary curiosity According to Murray,* of 
the Iowa State College, the condition known for many years as “mad 
itch” has been regarded by many as the skin form of hemorrhagic 
septicemia, this statement indicates that the disease is not of recent 
origin in the Middle West, and that limited enzootics are occasionally 
met with In a description of an ou^reak of the disease on a farm in 
Iowa by Rossmg,* there are reports from several veterinarians who had 



Fig 84— Pseudorabics (Mad Itcb) (Photograph by 
of Dr Chariea Murr^, Ames, Iowa.) 
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seen from one to a dozen or more outbreaks m cattle m Iona, an 

alwa>smanimalsthathadmingledwiths\vme o=p Kuccested 

That swme may be important m the spread of the disease is ® 88 
by the report of Kovea and Hirt* that unrecognized 
bution in smne has existed for at least twenty years Th 
may reach 40 to 60 per cent and the mortality may be as high 
cent According to their account the vims is widely 
body, the incubation period is from three to five days, an , i^fy 
toms are anorexia, vomiting, diarrhea, muscular spasms, in\o 
movements, and paralysis of the pharynx with drooling of sa 
monary edema is found on autopsy, and histological changes are 


in the brain tissue ^ 

Etiology — Pseudorabies was first described by Aujeszky i 
gary in 1902, who reproduced the disease by inoculation of rabbits 
material from the medulla of a cow and a dog His 
confirmed by others, who demonstrated the susceptibility of ra 
guinea pigs, rats, mice, carnivora, cattle, sheep, and goats 
found to be highly resistant The virus was found in greatest abun 
at the seat of inoculation, it was also found m the blood and cen 


nervous system . , 

In the mvestigation in Iowa by Shope* m August 1930, he ob a 
a filterable virus from the brain of 1 of 9 animals to die in a herd o 
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Physiological salt solution suspensions of the effective brain when 
injected subcutaneously into rabbits produced the clinical picture of 
“mad itch” as seen in cattle. Brains of intracranialJy infected rabbits 
were also infective. The virus passed through Chamberland L3 and 
Berkefeld V, N, and W filters. In rabbits the incubation period varied 
from one to three days, and the virus was recovered from the site of the 
inoculation and from the lungs, as well as from the brain; it was not 
found in the heart, blood, liver, or spleen. This virus was still active 
after remaining 164 days in 50 per cent glycerol in a refrigerator. A calf 
inoculated subcutaneously with rabbit brain virus developed typical 
s3TDptoms of “mad itch” after an mcubation period of four days. Other 
animals successfully inoculated by Shope' were cats, mice, ducks, and 
swine. Under laboratory conditions the disease was not found to be con- 
tagious. On the farm where the Iowa outbreak occurred there had been 
a highly fatal epizootic among rate the preceding week. European 
writers report that outbreaks in dogs, cats, and cattle are occasionally 
associated with fatal epizootics of the disease in rats, and they also state 
that the frequency of pruritus on the face is suggestive of transmission 
by rat bites. Shope^ has reported that it is a highly prevalent mild 
contagious disease in middle western swme, that in these animals the 
nose serves both for the entrance and the exit of the virus, and that fatal 
pseudorabies infection in rabbits can be induced merely by bringing 
their abraded skin into contact with the noses of infected swine. It is 
believed that the swine may transmit the disease to cattle by transfer of 
virus on their snouts to the abraded skin. An attack confers immunity. 

Morbid Anatomy. — In cattle, persistent rubbing leaves the skin over 
the thighs and buttocks denuded of hair, dark, leather-like, and smeared 
with bloody serum. The subcutaneous tissue over the affected parts is 
thickened with a serous and gelatinous infiltration, but Uie underlying 
muscle is not involved. If the animal is recumbent for some time thwe 
may be an edema of the lungs. There are no gross lesions of the ab- 
dominal and thoracic viscera and of the central nervous system. 

Symptoms. — ^With rare exceptions intense puritus is the first symp- 
tom to bo observed and this may be combined with a twitching of the ' 
muscles of the face and neck- There U a continuous licking of an area 
on the hind quarters, and after two to three hours the skin is denuded 
of hair. As the pruritus increases the animals rub violently against posts, 
barbed wire, or any other firm object; they may bite and gnaw them- 
selves. At the end of twenty-four hours the patient is usually down and 
unable to rise because of paralysis. Salivation and marked grinding of 
Uic teeth are sometimes present Death occurs within two or three days 
after ilje first symptoms appear; it is immediately preceded by convul- 
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siona, bellowing, and rapid breathing ^ 

Bhorlly before death In the cases desenbed by t 

toms «re trv.tchmg of the ted and neavmg ^^^^mgoflhe 
parts After one to three hours there acre sabvatron “ erTuiat^meof 
head and upper parts of the neck The pruntus w ,,(jected areas 

the cattle became dehnoua and “‘•‘“'^“^*'“"‘1“'"^. „boutL to t«Ue 
were rubbed untd they were raw and bleeding After a animals 

hours the weaving of the hind P"*® e occurred after 

fell in a spasm and remaind paralyzed until death, ,j ,3 

a course of from eighteen to twenty-four “ inoculated 

pruntus was on the head and neck Rahhits that ^t,on^ and 
subcutaneously develop a fever, scratch at the sea o -yniptoms 

die in from six to twenty-four hours after the onset of “'i j’ 
Intracerebral inoculation in rabbits causes death in rom 
to fifty hours, thej show excitement, run blindly ° f. by 
develop extreme orthotonus In three Shorthorn ^atte , , jgyep 

Sellers et al a mild pruritus was observed in two without 

oped marked bloat and died within 24 hours after the . . -goys 

shovying pruntus Diagnosis was based on the results of Sr s 
injection of rabbits with bram emulsion death occurred m 
abrasion and laceration were present at the point of moim a > 
the histologic findings of the bram conformed to those desen 


Shope concluded that mad itoh and pseudorabies are the sa ' ^ 
that the disease observed by him m the United States is ^ 
that described as pseudorabies by Aujeszky and others, even t 
virus m the bodies of experimental animals was found to be i^re jy 
distnbuted than m individuals examined m this country No r . ^ 
has been found When the disease appears cattle should be sepa 
from swine 



MALIGNANT HEAD CATARRH 


6S7 


7. SeUera, A. E, Pomeroy, B. S., Sautter, V M°a!! 1M9, 114, 69. 

Atypical pseudorabies arrd ^ Lbar paralysis; mad itch), 

S Hurst, E. W., Studies on pscudorabies tlnicctious 

J.Eip. Med., 1933, 58,415. 

MALIGNANT HEAD CATARRH 
(Malignant Catarrhal Fever) 

Definition.-An acute 

actcrized by inflammatory edema o involved Nervous symp- 

the nose.-and the throat; Id AMe and has 

toms are frequent. It 1ms beeii ® disease in Africa, 

frequently regarded as identical with European 

termed “anotaiekte m cattle, is g . . identical with the 

form of malignant head catarrh, and possibly it is 

fom observed in the United States. enzootic in 

Etiology-Malignant "edd catarrh musually^a lim^^^^_^^^ 

stabled cows in the spring “ ' jj, 5,35 teen seen in every 

is ®P°''‘‘f‘%'“ ^„jber In certain districU the disease is 

month from March „ t^is has been observed in the 

endemic did tends to app^r edchjnng^.^^ 

region ^“'‘%°“Lrwrence clnty, New York. Marshall and asso- 
reported from St. Pennsylvania that “it is common m this 

ciates ''d''e yrd __ ^ ^^^7 it was diagnosed in the 

section of ‘‘'d ““^/ncw York State Veterinary College on six, 
ambulatory clinic of the Ne 

diSerent conditions, low altitude, and moisture favor 

IS reported tli ^sease, but there is litUe evidence to support 

Tview or to indicate that predisposing caused ^st. Often the sick 
such a view , f the stable, a condition that suggests 

HeaTlosses frol malignant head catarrh have been reported from 

^ Meltam^” tokd the disease extensively in East Africa, and was able 
to show that catUc contracted it from association with apparenUy nor- 
mal herds of wildebeest, that when wildebeest calves suckled on a cow 
the foster-mother contracted the disease, and all cattle in contact con- 
Cted the disease and died. Under natural conditions the period of 
incubation appeared to be about one month, and the course was from 
four to ten days, ending in dcaUi. He reached the following conclusions: 

The etiological agent is an ultra-visible but non-filterable virus 
closely associated with the erythrocytes. 
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2 The disease is transmissible m senes through cattle by the sub 

oculation of large quantities of blood {5-Mcc ) 

“3 The disease is not transmissible from sick to neait X , 
contact, nor did infection follow the ingestion of ™ ^^ever 

“4 Although the wildebccat may harbor the virus they 
been observed to show any dimcal symptoms of m ection n 
beest are not reservoirs of the virus and the percentage o 


a herd is not known wildebeest 

“5 Under natural conditions the disease is conveyed from 
to cattle by some blood-sucking insect” The fencing ' ^er 

limitation of movement of wild game, and the decrease in pj 

of herds of wildebeest have been followed by the disappe 


snotsiekte in South Africa — Du Toit and Alexander * . 

Gotze and Liess* have reported that m Germany ma igna ^ 
catarrh breaks out in cattle when cattle and sheep are 
gether in the presence of an unknown vector, though sheep o 
the disease Gotze transmitted the disease by blood trans us . 
sick to heathy cattle m 13 out of 34 cases The period of m 
was from sixteen days to ten months, he also reported carry 
disease through four serial passages in cattle The view e^res 
Gotze that malignant head catarrh is acquired by cattle j 

tact with sheep, is not generally accepted This has been express 
Du Toit m the statement that "a statistical survey of the g. 
evidence indicates that sheep cannot be considered to play any 
cant role ” Extensive statistics upon this phase of the etiology 
been collected by Wyssmann,* who also concluded that sheep are 


earners of the mfection ^ 

Daubney and Hudson’ reported m 1936 on transmission 
m Kenya with a “mild” strain and a "head-and-eye” strain of m 
tion The mild strain was irregularly transmissible by blood moc 
tion after a relatively long incubation period The virulent head 
eye strain was transmitted by blood, brain, and gland inocula i ' 
“the disease being reproduced with uniform regularity and an exce 
ingly high mortality ” The penod of mcubation m 23 of 33 cattle wa^ 
from sixteen to twenty-four days, the maximum was sixty days ° 
case Only one case of contact infection was observed The disease 
transmitted from cattle to rabbits by subdural inoculation of brai 
tissue and by mtrapentoneal inoculation of blood The disease was a 
“reproduced m cattle m typical fatal form by the inoculation of ma 
nal derived from rabbit passages ” After numerous failures to transim^ 
malignant head catarrh in Kenya, S Afnca, Piercy* finally was success- 
ful, using a mixture of spleen, brain, kidney and prescapular glan 
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tion period varied from 14 to 37 doy ■ rbcutoneous routes. One 
intravenous, intradermal, mtramuscu , , white cell inoculum, 

animal was infeeted with 0.05 ce. cells, 

which suggests that the osculating ^ formalinized vaccine 

In an effort to stem the spread of There seems every reason 

was used with apparently success u r« . lymphocytic series 

to suppose that the virus is attached to cells of the ly p 
and there are good grounds for believing that transmission 

a blood-sucking insect. „„„ i, mstified in the conclusions that 

From the available mformateonone^-to^^^^^^^^^ 

the disease is caused by » ^„-_:^entallv by the injection of 

infective; that it is ^ J 

relatively large quantiUes of infective . 

natural infection is unknown. nharvnx and nose is intensely 

Morbid Anatomy.-The muco a^fthe^^^^^^^^ hemorrhagic. A 

inflamed; it is almost '’'^ck, t y surface. NecrosU and 

purulent and gelatinous c’cddate extend to the mucosa of the 

ulcers are common, ethmoid cells, and facial sinuses, 

nasal septum, the ®he tead’are swollen and hemorrhagic. The 

The lymph glands around oneested. The eye may show tur- 

meninges of the hrchghty^^^ ehsmber may contain a Bbrinous 

bidity of the cornea “"d t**® . ,,entain a little reddish serum, 

exudate The end they may be hemorrhagic. 

The kidneys and ''v®® “ ® mesentry, and the serosa of the heart 

fetechiae “ ®“™\ unusual to find swellings and congestion 

have been observed. It is Various degrees of mflam- 

»®®“ '-d. There 

mation of the dig ^^^^nt of the autopsy endings; 

^rof to changes that characterize septicemia or toxemia may be 

prMcnt. incubation is estimated at from two to 

Symptoms. T ^ ^ apparenUy well 

tour weeks. In a yp^J^ morning. The iniUal symptoms 

at “8''*' tion, dry muzzle, slight extension of the head from 

are marked p a expression, lack of appetite, and almost 

.oren^s 0 to toroa , ste 

'T LmSv eruption marked by small elevated tufts of hair may 
• and a papui ^ trembling is often 

extend o aggravated by examinaUon of the patient. The visible 

raMOM membranes are congealed and lachrymaUon and swelling of the 
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hJs are ofKn „ra,u,t The pul.c u 70 lo 100. the 

end the Icnpernture 105- lo 107» h "e no.ton Tnlie “ bdeP 

ofUn caubu an in^piratoo finonng M)und ‘ m color 

cral raucopuniknt duclmrgc that w cither reddish ^ ^ o„ niay 

and m one or Uo da>s becomes fetid The severe 

extend to tlie muizlc and bps Entmg and dnnking ^poo 

lowing movements are frcqULnU> observed In tlic 6 .ogiAalloiV' 

an edematoua swelling 13 often pttaenl, Uie Uiroat IS pain jjjjjuccd 

mg and to the touch, and a suppressed painful cougli »«»> 

In one case the e>c3 may remain nonual. m anoUier Uie ' 

badly , while in a third there ma> be eloping of dis- 

ward of tlic ina, nj stagnms, and total loas of sight When i ^ 

turbed, muscular twitching often appears Other nervous sy | 
excitement, convulsions, hyperesthesia of the skin of the lea 
monoplegia involving an car or an eyelid, uncertain pit, pa » motor 
mg with the head pressed against Uic wall, and other .^ere 

irritation In one of our eases the cow attacked tlic ow ncr, caus b 
injury The feces show signs of gastromlestmal imtation in 
of a fetid diarrhea, or there may be paresis of the digestive 
constipation In the cases described by Marshall scvcio r P 
symptoms were present There is yapid loss in condition The p y. 
respiration increase, while the temperature falls 
ent at times, but finally tiie animal goes dow n and death usual y 
within twenty-four hours The course is from three to seven ay 
recoveries are rare 

Towards the end of an outbreak, some of the eases may 
symptoms and be apparently well within twenty-four hours W en 
lesions are less extensive the course may be prolonged for a mo 
more in an atypical form. In these, the suggestive symptoms pc 
papillary eruption of the skm with tufting of the hair, dull hair 
dry skin, affection of the eyes, discharge from both nostrils, y 
weakness, and rapid loss of condition In such cases the visible au P 
lesions are suppuration and necrosis of the mucosa of the nose an a 
cent parts x,. 

Diagnosis — ^The disease has been mistaken for hemoirhagic eep 
ceraia, inflammation of the eyes, dermatitis, encephalitis, and su 
gual abscess Because of lack of study of this disease m the Uni 
States, it 18 not possible to determine its relation to malignant e 
catarrh m Europe and snotsiekte m South Africa Gotze* desen 
four clinical forms m Germany a peracute type, leading to early dea i 
an intestinal form which is usually fatal within ten days, a 
eye type lasting from one to three weeks and sometimes associated wi 
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the intestinal form, and a mild form m which recovery is the rule 
Treatment, — Symptomatic treatment has proved of little value, but 
a limited use of large doses of penicillin and streptomycin has appar- 
ently been beneficial 
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ULCERATIVE STOMATITIS AND ESOPHAGITIS 

(Virus Diarrhea) 

In March, 1946, tliere appeared on eight farms m the vicinity of 
Ithaca an acute, febrile, contagious disease of cattle, characterized by 
diarrhea, ulcerative stomatitis, a short course and a low mortality It 
has been described by Dr Olafson and associates' as "An Apparently 
New Transmissible Disease of Cattle ” They report that "it can be 
transmitted to susceptible animals by drenching them with fecal ma- 
terial, subcutaneous injection of blood collected from infected animals 
dunng the stage of high temperature, or with splenic emulsion from 
animals destroyed dunng the high temperature stage,” and “unless 
extreme care is used it can be earned from farm to farm ” Followmg 
dosage with fecal material the penod of incubation was 22 days After 
expenmental exposure, heifers 8 to 14 months of age developed a fever 
m 7 to 9 days, and a leucopema after 4 to 5 days 
Morbid Anatomy.— -As described by Olafson, the characteristic 
lesions are ulcers on any part of the oral mucosa, occasionally on the 
muzzle and nostrils, and ulcers m the pharynx and larynx, sometimes 
with diffuse necrosis The mucosa of the esophagus is covered with 
irregular, punched-out ulcers of varying sizes and shapes, and these 
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and a diagnosis of either the pneumonic or intestinal form of hemor- 
rhagic septicemia is liable to be made espeeially 

outbreak It might also be diagnosed as some unknow i „ 

plant poisoning, and for a time in the current outbreak, rmdeip^t w 

Ce'ted. The’ diarrhea may at first suggest 

patLgnomonie significance of ulcers on the ^ 

has been considered, but ulcers on the mucosa of the esophagus nav 

been obserd in aphthous stomatiUs. 

c arrh Individual les resemble mabgnant “ 

malignant head catarrh the mortahty .s lugh “"‘‘XearW 
turbidity of the cornea. There .s a '’"olor of S 

of hyperkeratosis and virus diarrhea, such as the p ,„ortaldy is 

of the lower incisom; but hyperkerateis is chrome, the mortality 

high, and there is severe involvement of the skim penicillin, the 

to be apparently beneficial. 

Repbbencb 

1. 01atsoa,Peter,McCallam, A Dana An apparently^ 

disease of cattle, Cornell Vet , 1946. 36, 205. 

COWPOX 

(Variola; Vaccinia) 

Definition.— An acute contapo^ ‘’™'’*'aoul’es*^ve3TcIe3 ^uttule.^and 
cows which passes through four stages, p P i , . ^cep (Tarioin 
scab. The corresponding disease in man (ynneia , 
onina) is chiefly « 

eruption is local. De Jong Jenner’s horsepox. Swine pox 

of the horse is the most frequent form cfates bv McNutt,* 

(Variola snilla) has been described _m the Un-ted States by ^ 

Murray, and krwin as a highly d w ve“and 

young pigs. It is a benign u ig belfeved that the 

pustules, as observed in cowpox and s P .1 acquired from 

various forms of pox (vaccinia, ovma, ct .) ,i,rraiah the different 
a common source (variola) by repeated passage through the different 

'"t^ttlt-ohief form of this disease in the Uuited^States. His- 
torically it is of importance because the practice 
with virus of cowpox has nearly eliminated what ™s ‘h^^^ 

dreaded scourges of the human race previous to the nineteenth 
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tury This was the first successful arUficifll vaccination 
Etiology — Genuine cowpox (vaccinia) is of occosiona 
in the United States, somcUracs involving several herds in a 
hood and often it is sporadic It vanes in intensity ^ Der=ist 

sient form to a severe, pcrbisltnt and recurrent t>pc tha 
m the herd for one or t^vo years Caretakers become in cc 
covis, and after vaccination against smallpox tlic> may rans 
disease to covss ihe af* 

The virus is filterable Little is known of its persistence in u 
fected tissues Outside the body it seems to bo harbored^ in s 
an indefinite period, unless disinfection is practiced Hess* wh cs 
most cases in S%\ itzcrland it is impossible to account for jjjat 

spread of v irua from the milkers to the cow s , he bcliov es w im a 
the virus remains virulent in the stable for a long time and spec ^ 
direct or indirect contact to newly added susceptible 
present m the vesicles, pustules and scabs, and it has a 
for the epithelial cells of the skin and mucous membranes In ^ 
emated cornea of a rabbit pathogenic cell inclusions (Guamicn s ^ 

— Cytorrhyctes) may be found Cows are infected either by expos^^ 

human pox (variola) or to contact with vaccine of bovine 
(vaccinia) 

Osier* states of variola virus, “The agent is of unusual tenac ^ 
clings to infected localities " The same opinion is expressed by 
m stating that ‘spring is the time when priraipcra are hrst su 
to the danger from the hands of the milker, and when the cow 
the non'infected district is brought into on infected stable for 
season's milking ’’ 

After cows have been infected from a caretaker who has 
been vaccinated it spreads more or less rapidly through the herd 
caretakers are infected from cows, they may suffer severely 
disease Such instances have been described by Boerner,* Reece, ® 
ner,* and Cathie • 

Since recent studies of natural outbreaks of cowpox have fad^ 
reveal vaccinia virus, and artificial transmission has also been 
tive, it 18 now believed by some that genuine cowpox is rare and oc^ 
only when there has been contact with vaccinated attendants ( 
ter) This view is expressed by Christen** who reported that m 0 ° ^ 
one of fifteen epidemics could vaccinia virus be demonstrated, tne 
others were termed natural or abortive, an abortive form of genuine 
cowpox. Thus we have natural and genuine cowpox, and differen i® 
diagnosis by symptoms alone is difficult While experimental transmis- 
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sion of natural cowpox has been negative, and the essential cause is yet 
to be demonstrated, it is unmistakably contagious within affected herds. 
The source of the infection is also unknown, but there have been nu- 
merous epidemics after flood conditions that exposed the udders to mud 
and filth. After a normal cow is added to an affected herd an incuba- 
tion period of nine days has been observed, and this is the period re- 
ported by Christen'^ in experimental transmission with vaccinia. In 
severe epidemics that involve all of the milking cows in the herd, 
severe secondary mastitis caused by streptococci is common. In natural 
cowpox neither vaccination with vaccinia nor the disease itself confers 
immunity. 

Symptoms.— The incubation period is from three to six days. The 
skin lesions — papules, vesicles, pustules, and scab may all be present at 
one time because of successive eruptions, and this serial development 
may continue for months. Usually all of the cows in a herd are affected, 
but tile disease may be sporadic. First there appear on the teats reddish 
painful papules 6 to 10 milUmelera in diameter. In one or two days 
these change into vesicles; they have a metallic lustre, are whitish or 
yellowish, round or slightly oval, and often present a pit in the center. 
In Jenner’s description emphasis is given to tiie “livid or bluish tint so 
conspicuous in the pustules,” and absent from other “pustulous sores” 
on the teats. They have a raesh-like structure that prevents collapse if 
a single opening is made, and are in the skin rather than on its surface. 
If undisturbed by milking the pustules reach maturity in eight to ten 
days, when they collapse and a scab is formed. This eruption Is on tlie 
, teats, rarely on the ventral surface of the udder, and affects only cows 
that are in lactation. In the mild (discrete) type from one to ten 
vesicles may form on each teat. In confluent pox large areas of the teat 
present a denuded, fissured, painful, moist, or bleeding surface. Exten- 
sion to the end of the teat may cause pyogenic infection with severe 
thelitis and even fatal mastitis. Because of reinfection with pox virus, 
the disease may run'au obstinate and prolonged or recurrent course. In 
rare instances the eruption appears on the body or limbs in association 
with general symptoms and loss of condition; in this type severe 
mastitis usually develops. The characteristic symptoms in cowpox are 
sometimes difficult to recognize because tiie lesions are not under con-, 
tinuous observation, and as soon as the vesicles form they are ruptureil 
by the hands of the milker. Cowpox infection in milkers usually 
develops on the hands or forearms. As a rule an attack of cowpox pro- 
tects against subsequent exposure. But in Jenner’s* Inquiry, Case IX, 
he records three distinct attacks in one man in a period of fifteen years, 
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and mentions second slight attacks in cows In iny Kcorda th 
report of a cow with two disUnct attacks a year apart 
In the differential diagnosis between natural and gen , 
Christen” reports that in natural cowpox there is more rap 
ment of vesicles into pustules which may be completely 

ten hours the depression on the surface of the \csicle and 

mg areola or zone of congestion arc sligiii or entirely absen 
IS not usually contagious to man In genuine cowpox ^ 

velops more slowlj , reaching malunty in about nine da> s r .g’aod 
vesicles are characterized by a distinct depression on the sur 
encircled by a red zone It spreads rcadil> to attendants 

Treatment— For the usual mild fomi, care and cleanliness m 
mg, and the application of creohn (3 per cent) are sumcicn 
teats are cracked and sensitive at Uic time of milking, thoroug y 
the tissues with warm creohn solution or zme oil (equal parts 
and olive oil) Especially effective is salicylic acid in gljc^n 
cent) or m Whitfield's ointment salicylic ncid 2 drams (S m » 

ZOIC acid I dram (4 Gm ) , lanolin 6 drams (24 Gro ) , and petro a ^ 
make 2 ounces (60 Gm ) Tincture of lodmc in glycerin ? .u 
;ilso useful Sulfathiazole ointment is on effective agent 
primary and secondary lesions of cowpox In one large herd whe 
were numerous cases of cowpox, zinc oxide ointment prov ed ^ 
most effective of several remedies used Cerbmol liquid (Pitman*, 
has also proved to be highly effective in the treatment of cowpox. 

Prophylaxis consists m early segregation of infected cows, sep 
caretakers, and disinfection of the stable after the last case has re 
ered Vaccination has proved effective only against vaccinia 
The ends of the teats are the frequent seat of various eruptions in 
form of fissures, scabs, and necrosis Apparently these are caused m p 
by contact with filth, but they may occur m the absence of such exp 
sure, either singly or m several animals . p 

It may be difficult to differentiate these conditions from cowpox w 
the stage of vesicular eruption m the latter is passed The chief sig ^ 
cance of teat eruptions, however, is attached to their proximity 
the opening of the teat duct, rather than to the character of the lesio 
When scabs or fissures or other lesions form on the end of the tca^f 
prompt and vigorous disinfection is indicated to prevent invasion 
the teat canal and loss of the quarter from mastitis For this purpos 
one may touch the affected part with a pledget moistened with undi- 
luted carbolic acid and then neutralize wiUi alcohol Tincture of met^ 
phen and scarlet red oil have also been recommended for the trca 
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ment of eruptions involving the ends of the teats. Lesions on the teat, 
especially at the end, may respond favorably to soaking in hydrogen 
peroxide, or to a small antiseptic pack held in position with tape. 
Another useful preparation is a mixture of sulfanilamide 20, sulfa- 
thiazole 20, and urea 40; this is distributed under various trade names, 
such as Reazol, etc. Tyrothricin ointment is excellent. 
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CONTAGIOUS PUSTULAR STOMATITIS IN HORSES 
{IJorsepox; Variola eguifuij 

Definition. — Contagious pustular stomatitis of Uie horse is char- 
acterized by the foniiation. of papules, vesicles, and pustules, from 1 to 
5 mm. in diameter on a swollen and congested oral mucous membrane. 
The chief location is on the mucosa of the lips, gums, cheeks, and 
tongue, especially in the vicinity of the frenum linguae, as nell as on 
Uio ventral and lateral surfaces of the tongue. Zwick' and others con- 
sider the cause to be a fonn of vaj'iola. 

Etiology.— The disease is comparatively infrequent in Continental 
Europe and 1 have found no record of its occurrence in America. It is 
chiefly ob&er\'ed as a stable enzootic in young horses, and an attack 
confers immunity. It is of chief importance because of the wide distri- 
bution of the variola and variola-Ukc diseases. 


^ VIRUS DISEASES 

The Vtras -There have been two a form 

of the virus of the disease ‘‘J"” "idered it to be s 

of Jenner’s pox, while German au^onties experimentally 

other form of virus For years it has been kn Pnedberger 

transmissible to man, horses, cattle, sheep, an ’ jg jg ge Jon^ 

n as successful in transmitting it to the comb ^ horse is 

submitted proof that ““‘^8'“““ and that the nrus 

actually the most frequent form of Jenner s P ’ g ,yas able 
passes the Chamberland B and F filters with such filtrate M 
to reproduce the disease in rabbits, catUe, and man „[ pustular 

reported by Zwick, he secured the virus from a “Atn m 

stomatitis in the horse An experimental horse “ g pustules 

about four days On the skin of a calf, usniission nas 

were produced in fire to six days In two rabbits the tr ^^,oo 
successful From the erupUons on the calf, expenmenta 
was made to a sheep, a pig, a dog, two rabbits, a , godies m 

specific nature of the virus was proved by finding Guaml 
the epithelial cells of an infected cornea of a rabbit ,^5 

Symptoms —The development of the papules, vesicles, 

IS m senes, they are especially abundant at th® and sub- 

lips and in the region of the frenum linguae The l^s, c i 
maxillary lymph glands may be slightly swollen There .jlie 

symptoms except a possible slight rise in temperature a salpa- 

appetite IS somewhat diminished because of pain, there is s ^ ^uus 
tion and Bometimea an odor The eruption may sprea 
membrane of the nose, especially the nostrils, and the s 
voWed Exceptionally there are conjunctivitis and external 

cornea Sometimes the eruption appears m the region o i- of tb^ 
genitals m the mare, as well as upon the skin on various par 
body or limbs Recovery occurs m from ten to fourteen dajs 
Diagnosis — ^The disease is most readily confused with ' “ 
stomatitis In the latter there arc no nodules and no pusUi 
Treatment consists in the use of mild antiseptics, such as po 
chlorate (2 3^), alum, bone acid, etc 
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CONTAGIOUS ECTHYMA OF SHEEP 
(Sore Mouth; Contagious Pustular Dermatitis) 

Definition. — An acute infectious disease of lambs and kids char- 
acterized by a cutaneous eruption of the lips and caused by a virus. 
The eruption passes through the stages of papule, vesicle, pustule, and 
crust. Secondary infections with Actinomyces necropkorus are not infre- 
quent. The most serious aspect of the disease in western Texas is 
attributed by Boughton and Hardy‘ to infestation of the inflamed lips 
with larvae of tlie screw worm {Cochliomia macellaria) . Inability of 
the lambs to suckle and a consequent loss of condition is one of the 
most serious aspects of the disease. It has been observed in a mild form 
in man. 

Etiology. — The distribution is worldwide. In America it has been 
chiefly reported from the sheep-raieing states west of the Mississippi 
from the Dakotas to Mexico, but it is prevalent throughout the country 
and has been met with in New York State. In Texas it appears in the 
spring and subsides with the approach of cool weather in the fall. In 
one county in New York it appeared in May as an eruption on the lips 
‘ of the iambs and the teats of the ewes. It is reported by Newsom* that 
during some years in Colorado nearly every feeder lamb shows symp- 
toms of the disease, and its appearance soon after sliipping is taken 
as a matter of course. Lambs and kids are chiefly affected, but mature 
animals are not immune unless they have already had the disease. In 
sheep over one year of age, however, Uic attack is always mild. 

The virus is in the crusts that form on Uie lips and it can cause typical 
lesions when inoculated into the skin of any part of the body. Within 
the body the virus is limited to the skin lesions. ’Outside the body it 
is present in the scabs where it survives the winter. Its longevity on 
the range is unknown, but it is highly resistant; it has been kept active 
for as long as fifteen months in tlie laboratory. Infection docs not 
generally spread from one species to another, and it cannot be trans- 
mitted to small experimental animals. When infected crusts are placed 
on scarified skin, lesions appear in from forty-ciglit to seventy-two 
hours, and no other method of infection has been successful. Plurality 
of vims has not been found. The vesicles and pustules develop in a 
scries over a period of about a week. 

Natural infection occurs either by direct or indirect contact with 
vimlcnt scabs that have droppwl fitm» affected lambs or kids and it 
is said to be able to take i)lacc through the unbroken skin. Inoculation 
follows the introduction tif extremely small quantities of virus and it is 
believed tlmt infection may occur through the water. Once a herd is 
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affected the disease spreads rapidly One attack The 

Symptoms —The incubation period is from four to 
first symptoms are swollen lips covered with war i e, removed 

gray scabs Later the scabs are firm and Ay larvae 

they leave a bleeding surface It is at this stage tliat ^ - Under 

are depoaited on the lips of iambs and kids in 'wes era 
usual conditions the scabs gradually dry and about 

ing a normal skin Except m mild forms the period o ® ^ ggjon of 
three weeks Close observation is required to obse^e tn . nation 
changes from papules through vesicles, and pustules to 
of scabs The eruption may spread to the nostrils and aroun 
In describing the appearance of the eruption Boughton an 
write “It IS noted in the development of the lesion a to 

vesicles usually are single, there being little tendency or ^ 
coalesce , they may be very numerous and very close toge c 
IS not until the pustules, developing from the vesicles, ^ooi- 

charge their contents, that they coalesce and form a more or 
pact scab « fjix bsvs 

Complication due to infection with Actinomyces necrop ^ ^^ton 
not been reported from Texas, and m the studies m Texas y _ . 
and Hardy they were never observed But m Wyoming so 
secondary necrophorus infections have been repeatedly 
reports from other countries indicate that such infections are re . 
frequent Marsh and Tunnichff* have described an outbreak m 
3 to 4 weeks old in which the lesions on the mucosa of the 
vcloped as a result of the activity of both A necrophorus and ® 
tagioua ecthyma virus . 

In mild attacks the eruption may be limited to a few papules a 
commissures of the lips As observed in the feed lots m 
disease appears soon after arrival of the lambs and passes off m ” 
three wecl^ Uncomplicated attacks m good weather cause no s 
loss of weight and no mortality 
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VESICULAR STOMATITIS 
fSporadic Aphthae; Pseudo Foot-and-Mouth Disease) 

DeBnition.- — A contagious stomatitis occurring in equines and to 
some extent in cattle and swine ; natural infection has not been observed 
in sheep. It is marked clinically by large vesicles that appear chiefly 
on the dorsal surface of the tongue. The virus is filterable and three 
types have been described. 

Etiology . — General Preualenoc.—Veaicular stomatitis has been, ob- 
served occasionally in the United States in horses and cattle but it did 
not attract special attention until 1916, when it spread to thousands of 
horses in remount camps in the Middle West, was carried across the 
Atlantic, and described by French writers in horses originating in this 
country. Cattle were also affected but not extensively; a number show- 
ing vesicular stomatitis were found in a shipment in the Kansas City 
Stockyards in 1916, where the disease was thought by some to be foot- 
and-mouth disease. It has since been reported in cattle in Texas, Ala- 
bama, Indiana, and New Jersey. While vesicular stomatitis has not 
been reported as a natural disease of swine, in August 1943^ a vesicular 
disease appeared in a Kansas City hog cholera serum plant in a group 
of animals that had been hyperimmunized twelve days before. It was 
idenJfied by animal inoculation as the New Jersey type of vesicular 
stomatitis, and apparently it had been introduced through intravenous 
inoculation of the hypering virus. The disease caused severe local infec- 
tion and even fatal septicemia. 

The Virus. — In 1926 Olitsky, Traum, and Schoening* reported that 
the virus of vesicular stomatitis is filterable through Berkefeld V and 
N candles, through Seitz asbestos discs, and through Chamberland 
bougies, sizes L3 and L7, In guinea pigs, cattle, and swine, artificial 
injection was capable of producing lesions indistinguishable from those 
caused by the virus of foot-and-mouth disease. In cattle, however, the 
course was somewhat divergent, and intramuscular injection of the 
virus did not cause mouth lesions, while the virus of foot-and-mouth 
disease was positive in this respect. Horses were found to be very sensi- 
tive to oral inoculation, but were entirely resistant to the virus of foot- 
and-mouth disease. Similar results in respect to the virus of vesicular 
stomatitis were reported at the same time by Cotton.* In 1927 Cotton* 
reported further that the Indiana outbreak of May 1925 yielded a type 
of virus different from that found in the more severe New Jersey out- 
break of September 1925; “this study has already yielded something 
of interest and that is the fact that there are two distinct strains of virus 
of vesicular stomatitis in the country, each of which will immunize 
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agamst itself, but neither of which will immunize against ^ 

Cotton* ‘ also repotted in 1926 that the guinea pig is ^sceptiB 
more sensitive than large animals to the vims The pa og . 
the virus in other animals has been reported by Wagener, w ^ 
it to be positive in swine, both by inoculation and contact expos i 
inoculation it was positive in wild rats and while rats, uncer 
rabbits, slight in cats, and negaUve m chickens and 
horse and cow inoculation is most rcadil> accomplished P 
freah virus on a scarified area on the dorsal surface of i6 o 
vesicles appear in from thirty-six to seventy-two hours In ^ 

mals intravenous injection is positive, but subcutaneous is neg 
Guinea pigs are inoculated by scarification of the metatarsal pa > 
rubbing the virus into the surface with a small pledget of cotton* 
mary vesicles appear in from thirty to forty-eight hours 
experiments reported by the U S Bureau of Animal Industry m 
that sheep are not susceptible to the virus of vesicular stomatitis 
According to Mohler’ natural infection appears to be 
direct contact, or from recently infected water troughs, feed 
bridles, or pails , it is not earned by caretakers, and the virus may e 


the body before recovery is complete 
Symptoms — ^The period of incubation is from two to five days 
initial symptoms are dullness, slight fever, anorexia, and salivation w 
strings of saliva hanging from the lips Cattle may make smac 
noises as m foot-and-mouth disease These mild general sympw 
are associated with or immediately followed by the typical eruption 
the mouth In the horse one first observes areas of redness on the ton^ 
that are soon covered with vesicles from Vs to 2 inches m diame e 
Within twenty-four hours the vesicles rupture, exposing a red granu ^ 
surface that may be surrounded by a whitish fringe, a remnant o 
the co^erlng of the vesicle The exposed surfaces sometimes coalesce 
form an area equal to the diameter of the tongue Infrequently vesic £3 
form on the lips and gums The lesions are very superficial and hea mg 


occurs m from one to two weeks 

In coits there is a loss m milk and condition , the eruptions app^^^ 
on the tongue, hard palate, bps and gums In the unusually severe 
New Jersey outbreak, m oddiUon to the mouth symptoms, a number of 
catUe developed lesions on the teats and feet In describing this condi- 
tion, Doctor Cotton* writes “In a considerable number of the animals* 
lesions on the teats were the first to appear, to be followed later by 
vesicles in the mouth A large proportion of the cows bad largo 
vesicles or erosions on one or more teats, in quite a number, on a 
four of them Many of the vesicles extended the full length of the teat, 
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and in several of them the entire tegument of the teat had sloughed 
away. . . . The lesions that appear on the feet of cattle through natural 
exposure consist of vesicles in the intcrdigital space usually extending 
its entire length, vesicles on bulbs of heel at junction of hair and hoof 
and also at points on the coronet” The foot lesions, heretofore de- 
scribed, unlike those of foot-and-mouth disease, are confined to one 
foot. An outbreak in cattle attacks chiefly the older animals, it includes 
not more than 50 per cent of the herd, and soon dies out. An attack 
confers immunity. 

The symptoms of vesicular stomatitis in siyme*’* are like those of 
foot-and-mouth disease. 

Differential Diagnosis . — Compared with foot-and-mouth disease, it 
is less severe and less contagious; the feet and udders of cattle are not 
commonly attacked; sheep escape natural infection; it occurs chiefly 
in the horse, and vesicles appear on consecutive days. Diagnosis from 
the lesions is impossible after they are several days old, for the virus 
has disappeared. 

Treatment.— Provide ground feed in the place of hay and an abun- 
dance of fresh water. Apply mild disinfectants, such as alum (3 per 
cent) or permanganate of potash (2 per cent). Segregate, and disinfect 
the premises. 
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VESICULAR EXANTHEMA OF SWINE 

Vesicular exanthema of swine is an acute highly contagious virus dis- 
ease presenting Icsiuns and symptoms identical with those of vesicular 



574 


VIRUS DISEASES 


stomatitis and foot-and-mouth disease in swine But on 
Virus 18 negative to both cattle and guinea pigs, whereas 
foot and mouth disease and vesicular stomatitis is positive 
differential moculation charactensUcs which identify it as an f 
dent disease were observed by Traum,* * ‘ who proposed m 
be named vesicular exanthema It is not known to occur ou 


United otates , where 

Etiology — ^The disease has been recognized only in 
it occurs chiefly in garbage-fed occasionally m gram-fed, an in ^ 
yard hogs imported for slaughter It was first recognized in Apri , 
when it was handled as foot-and mouth disease although it s* 
affect cattle, sheep, and goats Two years later its real nature was c 


firmed, and control has since been limited to regulations impos j 
State Since 1940 it has been constantly present From Decern er 
until June, 1940 the infection involved some 222 500 hogs, me 
one-fourth of all the hog premises m the slate ® ^ While the disease 
not spread extensively, and may affect only a small number of 
a pen, once the virus gains access to susceptible hogs it may sp 
rapidly through the herd and m many instances the incidence of m 
tion m a given group is 100 per cent In the early acute stages the v 
has been found m the blood and m the ham of a slaughtered hog 
chief mode of infection is thought to be through tho medium 
pork scraps m the garbage Three or four immunological typM ® 


been demonstrated j 

In June 1952,® a serious outbreak of vasicular exanthema deve ope 
near Cheyenne, Wyoming, apparently from feeding raw garbage co 
lected from a transcontinental tram enroutc from California On o 
11 it was found in Grand Island Nebraska, m a herd of immune swio 
purchased m a garbage feed lot m Cheyenne Within two months 
numerable feed lots nine serum plants and several of the major stoc 
yards had been quarantined, and wjthm a year it had been found m 


approximately 40 states 

Symptoms —It is an acute febnle disease m which confluent vesic ^ 
appear regularly on the soles, mterdigital tissue, and the coronary 
region of the claws Severe lameness may result from necrosis of ® 
pododerm and sloughing of the soles and walls, especially m heavy 
hogs Often vesicles also form on the snout, nose, and lips, on the 
cous membranes of the mouth and nose, as well as on the udders an 
teats of nursing sow s As a rule the affected animals eat normally, but le- 
sions may be so extensive that loss of weight results from inability m 
take food The eruption is preceded and accompanied by a rise m tem- 
perature. Previous to rupture the vesicles are highly sensitive and the 
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more severe cases are found among t3)e heavy mature individuals. In 
suckling pigs swelling of the nasal mucosa may cause fatal inspiratory 
dyspnea, and fatal secondary enteritis has been, observed. While the 
course is short and the mortality low, there may be heavy financial dam- 
age from loss in condition, quarantine restrictions, and disruption of the 
normal routine. In mild outbreaks only a small percentage of the herd is 
affected; in severe attacks the morbidity may be high. The mortality is 
not over 5 per cent and deaths occur chiefly in suckling pigs. In some 
outbreaks there may bo a prf^ominance of snout lesions, while in others 
foot lesions will predominate, and lesions have been observed on the 
snouts of pigs only four days old. In certain years the eruption may be 
limited to the mucosa of the mouth or nose where vesicles and edema 
cause difficult breathing, and m sucklings asphyxiation. Losses result 
from condemnations, deaths of baby pigs, abortions, quarantine restric- 
tions, and disruption of routine, and shrinkage may be so marked that 
thirty additional days of feeding time may be required before market 
weights are attained. 

Diagnosis, — Since foot-and-mouth disease, vesicular stomatitis, and 
vesicular exanthema present identical symptoms and lesions in swine, 
special importance attaches to tiie diagnosis of any new outbreak of 
vesicular disease in this species. For a definite diagnosis in such cases 
animal inoculations are required. For teat purposes cattle, swine, guinea 
pigs, and horses are used. For inoculation use only the coverings and 
lymph of unruptured or recently ruptured vesicles, since the virus loses 
its virulence rapidly. Inject cattle with an intradermic syringe in any of 
the mucous membranes of tiie mouth, or apply the virus to a scarified 
area. Inject a second animal in the vein or muscles; in cattle such in- 
jections are positive in foot-and-mouth disease, but negative in vesicu- 
lar stomatitis. Cattle are negative to the virus of vesicular exanthema. 
Swine develop vesicular stomatitis, foot-and-mouth disease, or vesicular 
exanthema readily by intravenous or intramuscular injection, or by 
intradermal injection or by application of the virus to a scarified surface 
of the snout, mouth, or feet. In horses vesicular exanthema virus inocu- 
lated on the dorsal surface of the tongue causes mild lesions in about 50 
per cent. The reaction consists of lifting the epithelium along the line 
of injection. No appreciable amount of fluid or only a small amount has 
been observed under the lifted epithelium. In vesicular stomatitis of the 
horse, in from 36 to 72 hours the tongue shows blanched and detachable 
epithelium at the site of inoculation which soon fills with clear, straw- 
colored fluid. These areas coalesce to form large vesicles containing 
from 5 to 10 cc. of fluid. In the next 24 hours the vesicle ruptures 
leaving a deep, red, raw erosion, which heals slowly. 
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The following table shows 

the reactions to \irua inoculations m the 

various species 

Vesicular 

Vesicular 

Foot and Mo«A 


Exantlicma 

Stomatitis 

Direst 

Swine 

+ 

+ 

+ 

Horses 

±. 

+ 


Cattle 

— 

+ 

+ 

Guinea pigs 

— 

+ 

+ 

t. 

Sheep 

— 


-p 


Control — Since the hcavj loss entailed by the sprcid of this 
m 1952 53 and the knov. ledge that it tan be prevented 
garbage, a majority of the states have enacted laws which prohi i 
feeding of raw garbage 

Reresssccs 

1 Traum J Foot an 1 mouth disease specific treatment eradication ^ 

enlial diagnoi-is Twelfth International Vclennary Congress lOM • 

2 Traum J Vesicular exanthema of sw toe J^VMA 1936 88 316 

3 Traum J aodSchocQing U W Vehicular exantl ems m swine JAVM 

106 30 

4 Mohler J R and Sn>der R,Tl c 1032 Outbreak of FooUand Mouth 

Southern California U5 Dept Agr Mi«ccll Pub ho 163 1033 

5 Dickworth C IT and White B B Twelve years of vesicular exaathciD»» 

U S Live Stock Sanitary Aiisoc Dec 1943 p 79 . 

6 Hurt L M An Rep Los Angeles Live Stock Dept^ 194CM1 p 28 ‘ 

p 23 

7 Report of the Chief of the BA I 1944 p 21 ,.g 

8 Ve icu ar exanthema declared a national emergency JAVMA 1952 221 

FOOT AND MOUTH DISEASE 
(Epizootic Aphthae, Aphthouj Fever) 

DeBniUon — An acute highly contagious vesicular eruption of th® 
mouth feet, and teats affecting all cloven footed animals, but chiehy 
cattle swine sheep and goats Equines are not affected It is caused by 
an ultramicroscopic virus 

Etiology — Prevalence — Aphthous fever is constantly present i® 

Europe Asia Japan, the Philippraes.Afnca, South and Central America^ 

It has not been reported from New Zealand or Australia Regardless o 
all precautions the disease appears frequently in Great Britain Nm® 
outbreaks have been reported in the United States 1870, 1880, 1884 

1902 1908, 1914 1924 (2) 1929 * * It was prevalent m Mexico from 
1946 to 1952 and m Canada m 1952 53 It appeared again m Mexico m 

1903 In countries where infection is permanent it often spreads to all 
susceptible animals within reach and then slumbers until more are 
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available. After each European war there has been a wave of the dis- 
ease. Foot-and-mouth disease is Uie most contagious of animal plagues, 
and exposed animals are invariably attacked. The epidemiology is not 
affected by age, breed, climate, or season, except as these influences 
reduce the movement of animals. 

Fanolions in Virulence . — ^Like most diseases caused by filterable 
viruses foot-and-mouth disease varies widely in intensity. Dr. Law^ 
mentions a number of serious outbreaks, but states that they are in- 
frequent In 1918 a malignant form spread from Italy over Europe, 
causing a mortality of 50 per cent in some herds. In the United States, 
where a high degree of susceptibility exists, the disease has been rela- 
tively severe. In swine and sheep it is usually mild. 

Immunity.-— According to the report of tlie members of the Foot-and- 
Mouth Disease Commission,* “one may conclude that animals are, as a 
rule, wholly and solidly immune for a period of at least three months; 
that most of the animals lose their local resistance after seven months, 
but possess humoral immunity; and that eigliteen months after infec- 
tion practically all the animals have no local resistance, and a small 
number have no general immunity." 

The Virus. — The virus is abundant in the milk and blood during the 
initial fever and in the vesicles that follow. Fresh contents of vesicles 
produce the disease in cattle in from one to three days when brought in 
contact witii the abraded oral mucosa or if injected into the blood stream. 
Waldmann, Trautwein, and Pyl® have reported that the virus may be 
carried in the blood, and eliminated in the urine, for as long a time as 
246 days after inoculation ; thus the presence of fooUand-inouth disease 
cariiera has been establialied. And MoUlet** states, "In one Instance 
virus remained alive on the premises in California for 345 days.” It is 
destroyed by pasteurization but is resistant to cold. Rata and rabbits 
may be inoculated, but not regularly. Horses are entirely negative to 
artificial inoculation. Guinea pigs are highly susceptible; inject intra- 
dermically into the hairless pad of the hind limb. Lesions appear at the 
point of injection in 24 hours, in tiic mouth in from 2 to 3 days, and tlie 
blood is infective within 24 to 48 hours. Hcckc^ reports tlie successful 
cultivation of foot-and-mouth disease virus. There are at least three 
types of virus: A, O, and C, and infection with one does not protect 
against the other. Strains of the Mexican virus*® were identified as type 
A, and one strain was found to be type O. Blood and saliva may harbor 
the active virus before the lesions of tlic disease are present. Traum* 
reports that the activity of tlie virus in the vesicular fluid and in the 
coverings of both ruptured and unruptured vesicles decreases rather 
rapidly. Its presence was not demonstrated later than six days after the 
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appearance of the lesions For the purpose of establishing J 

only material from fresh vesicles not more than two days o 


be used , , ^ - jj(j 

From the vesicles the virus is widely scattered by means of 
indirect contact The extensive outbreak m 1924 was traced s 
that received garbage from the Mare Island navy yard 
this garbage was infected with supplies purchased in the ® . 

of the 1914 outbreak gave only a plausible theory, namely, T 
tion may have been introduced in merchandise brought to Niles, > 
gan, from South America which found its way into a hog lot an 
due time caused the development of the disease in hogs which were 
first animals found infected” (Mohler) * In the course of the 191 ou 
break the following sources of infection were recognized animals ro 
mfected stock yards, stables, or lots of local dealers, contact with neig 
bonng herds at pasture, mating, railway cars, creameries — dnn Dg 
mfected milk, hog cholera virus and serum, persons — as visitors, wor 
era, veterinarians, inspectors, stock buyers and peddlers, dogs, poulW» 
birds, public highways, contaminated streams and dnnkmg ^8 ' 
garbage, and unknown Wagener* states that “in England the ivild ra 
has been found susceptible to foot«and*mouth disease, so that there can 
be no further doubt of the part played by rats in the spread of foot-an 
mouth disease ” Dr Law^ has reported that in 1902 the disease was pro* 
duced experimentally in a calf by inoculation with cowpox vaccine 
having a Japanese label In 1908 it was traced to contaminated small' 
pox vaccine (Mohler) » It was thou^t that sailors might ha\e been 
the earners m Texas,** m 1925 In slaughtered animals the onset o 
rigor mortis destroys any virus that may be in the muscles, but it re* 
tains its activity in the viscera, the lymph glands and the blood, even 
after freezing 


Morbid Anatomy. — In addition to the local lesions of the mouth, 
feet, and udder, congestion of the upper respiratory tract and hemor- 
rhage m the epicardium are found. Punctiforra hemorrhage may be 
present in the mucosa of the duodenum Secondary mfcctions involving 
the coronary region of the feet are not infrequent SepUcemic lesions 
are charactcnstic of rapidly fatal forms One may find degeneration of 
the heart muscle, especially m young animals where the mortality is 
highest, and also in the malignant type 

Symptoms —The pcnoci ot incubation is from eighteen hours to three 
necks longer periods are explained by the vims being earned on the 
body before entering the Ussues With frequent exceptions the lempers- 
nscs from 2 to 3 degrees F a few hours before the local symptoms 
are rccogmied The initial mouth symptoms ate those of an acute pam- 



FOOT-AND-MOUTH DISEASE 


579 


ful stomatitis: anorexia, abundant salivation, smacking of the tongue, 
grinding of the teeth, and redness of the oral mucosa. The distinctive 
eruption usually appears on the second day. In the mouth, vesicles and 
bullae are found. The smaller blisters are thm-walled and appear on 
the mucosa of the bps, cheeks, and dental pad; the larger are 1 to 2 
inches in diameter, thick-walled, and appear on the dorsal surface of 



Fig, S6 — ‘Fool-and-njoutb disease. 


tlie tongue. These soon rupture, usually the same day, leaving a de- 
nuded, red, painful surface. The slomatiUs is now more severe and 
anorexia may be complete. The saliva increases and drools freely from 
the closed lips. The denuded area heals in about a week, and uncompli- 
cated cases recover in from ten to twenty days. Vesicles on the feet ac- 
company or follow the eruption in the mouth. The initial symptoms are 
lameness, severe pain, beat, redness and swelling of the bulbs of the 
coronet. In one or two days vesicles appear in the inlerdigital space, 
especially at the anterior margin. Healing may be delayed by secondary 
infections which invade the deeper structures. Persistent recumbency 
and decubitis arc common in cattle. On the udder, lesions appear shortly 
after the mouth eruption; the vedcles are confined largely to tlie teats 
and are ruptured by milking. Often the udder is swollen, the teat canal 
invaded, and the milk itself changed. All the members of the herd are 
attacked simultaneously, and the moutli vesicles all appear at the same 
time. Pain and anorexia cause rapid loss of flesh. 

In sinine the foot lesions are most prevalent, though vesicles may ap- 
pear on the snout. The attack is milder than in cattle, and the resultant 
lameness may readily pass without an examination being made. As a 
rule the foot lesions first develop on the ventral surface of the claw 
at the anterior part of the bulb. 

DiHerentiM Diagnosis.— closely resembles foot- 
and-mouth disease. In the United States vesicular stomatitis is rather 
Infrequent in an ensootic form? it occurs in horses, cattle, and swine. An 
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extensive outbreak of \caicular stomatitis, affecting 
horses and to a limited degree cattle, prevailed m the Mid e ^ 
1917 At this time cattle in a shipment cnlcnng one of the stock y 
were found to be affected with a form of stomatitis cloacly rcacm i i 
but not identical with, foot-and-mouth disease Subsequent 
similar incidents have been reported occasionally In a discussion o 
differential diagnosis of foot-and-mouth disease and vesicular s 
titis, Olitsky and coworkers* state, “In the doubtful eases, and cspeci 
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surface of the tongue Equmcs are -very susceptible to vesicular stoma- 
titis, but are very resistant to foot-and-mouth disease The develop- 
ment or failure of development in the horse is the basis for differential 
diagnosis between foot-and-moutli disease and vesicular stomatitis” 
In the selection of test animals it is important to obtain individuals 
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that have been immunized by means of natural exposure It has been 
observed that the eruption of foot-and-mouth disease occurs all at one 
time, withm 12 to 14 hours, while that of vesicular stomatitis occurs in 
senes over a period of a wdek. This sanation has some value, but it is 
not entirely reliable 

In the recent outbreak ol foot-and-moulh disease tn Mexico, a rapid 
means of differcnUal diagnosis of the two diseases was developed by 
means of differential typing of strains of field virus ” 
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Vesicular exanthema m s»mc presents symptoms and lesions 
cal with tliose of foot-and mouth disease In California, w ere 
confined until 1952 it was for a time diagnosed as foot-ana 
disease for which owners were paid indemnity In practice, ® 
disease should be reported to state officials And in ^foot- 

instance the official diagnosis m the beginning of an outbreak o 
and mouth disease has been wrong , . jjj 

Lameness in svnne and sheep should be investigated thorou^ y 
these ammals the feet are chiefly affected in foot-and-mout i is 
the symptoms are mild and the disease may readily go un e c 
Aphthous (Mycotic) stomatitis affects only a few of the adu 
in a herd, and, like other forms of nonvesicular stomatitis, it shows i 
resemblance to foot-and mouth disease ^ ^ 

Prognosis — Losses are heavy m all countries where the 
permanently established These result from diminished 
complete recovery and quarantine restrictions, rather than loss o 
mala Deaths arc not infrequent, and m the malignant form the mo 
tality may reach 50 per cent ^ 

Control measures in the case of an outbreak in the United Stat^ ® 
handled entirely by the Federal Bureau of Animal Industry Un ^ 
strict quarantine regulations the disease is eradicated by means 
slaughter and disinfection An excellent dcscnption of regulation 
tile control of the disease m Europe is included m Technical BulU i 
76 In the 1946 52 outbreak m Mexico, \ accmation was reported to 
effective , 

In 1938 Waldmann and Kobe’^ announced the discovery of a me 
of active immunization against foot-and mouth disease The vaccine 
is claimed to fulfill the following requirements 1, inability to cause 
foot-and mouth disease in cattle, 2 the production of a slight local an 
general reaction, and 3, the production of an adequate immumty Ini 
mumly la evident from theiourth or fifth day and lasts for at least four 
to five montlis, according to present observations Control by vaccina 
tion IS employed in countries where the slaughter of infected and cx 
posed animals is not economically possible 
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COITAL VESICULAR EXANTHEMA 
(Genital Horse Pox; Eruptive Venereal Disease; Blaschenausschlag) 

Definition. — Coital vesicular exanthema is a highly contagious vesic- 
ular eruption of the external genitals and adjacent skin. In the United - 
States it is occasional in horses and rare in cattle ; in Continental Europe 
it is common among cattle. Sheep and goats are rarely attacked. It is 
caused by a virus. 

Etiology, — ^In those countries where the'affection is frequent it is 
most prevalent during the breeding season. There is no explanation for 
its failure to become more prevalent in the United States. We have 
diagnosed it in cows in two or three herds in the ambulatory clinic in 
the past twenty years, and have had knowledge of at least one extensive 
‘ and troublesome enzootic in cows in New York State. Possibly it occurs 
in cows in this country more often than reports indicate. 

The virus ia in the pustules or vesicles, as well as the secretions of 
the genitals, during the active stage of the disease. Infection takes place 
during coitus. The lesions excite females to cstrum, and thus contribute 
to the transmission.* Exceptionally, unbred heifers and foals are at- 
tacked; in such cases apparently the virus comes from the bedding or 
attendants. One attack does not confer immunity, and the infection does 
not spread from one species to another. 

Reisinger end Rcinmann' reported in 1928 that the cause is a filter- 
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able vims Previous eflorto by Zwick and Gmindcr’ to establish 
were without results they were able, however, successfully 
horses sheep and goats from cows and to reproduce the esio 
granular venereal disease with the virus of vesicular vagmi is 
efforts to reproduce lesions of vesicular vaginitis from granular vener 
disease w ere negative , g 

Symptoms — In cattle the incubation period is from two to six 
Following artificial inoculation of cattle the symptoms appear m a 
twenty four hours . 

In cows there is usually a history of recent breeding to an m ec 
bull The initial symptoms are stamping the feet restlessness ^ 
ing of the tail arched back slranguna frequent urination conges i 
and swelling of the vulva and a purulent vaginal discharge On 
ination the highly congested vaginal mucosa is seen to be 
sprinkled with yellowish white flat pustules from 1 to 3 mm ^ 
ameter Within one to two da>s these rupture and fuse to pre«en 
appearance of a fibrinous like yellowish membrane This mem r*® 
soon becomes detached exposing superficial ulcers with irregular nia ^ 
gins and a bleeding surface Active suppuration occurs through a cours^ 
of about two weeks when healing occurs without leaving nodules o 
scars 

In the male similar lesions may be found on the penis and 

In mares, there are swelling and congestion of the external gem 
with the formation of papules \c«icles and pustules The symptom^ 
and course are similar to those of the cow but on healing the skm 
left for several days or weeks with round white depigmented spo 
about Vfj inch m diameter Similar spots are left on the prepuce of 
male 

Treatment consists in the application of a non irritating astrin 
gent disinfectant, bone acid (4 per cent) , chlonne solutions (1 to 2 pcf 
cent) An antiseptic of one half per cent solution of equal parts copp®*" 
sulfate and alum has been highly recommended Dr Williams* recoin 
mends an antiseptic wash composed of 1 ounce of carbolic acid with 
ounces of tannin and 6 ounces of gl>cenne in 1 gallon of warm water 
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RINDERPEST 

(Cattle Plague; Oriental Rinderpest) 

Definition, — A highly contagious general disease of cattle character- 
ized by a rapidly fatal febrile course, with localization of inflammation 
and necrosis on the mucous membranes, especially those of the digestive 
system. It is caused by a filterable virus. 

History. — Rinderpest is of historical interest because of its leading 
position among cattle plagues from about the fifth century until the 
development of modern methods of disease control. Introduced from 
China into Western Asia with the invasion of the Mongols about the 
first century, it became permanently established around the Caspian 
and Black Seas. Since tiiat date its record in Europe has been a series 
of plagues in which entire areas have been devastated of cattle, follow- 
ing each war, from the invasions of the Huns in the fifth century 
to those of Napoleon in the eighteenth. Its final eradication from 
Europe was in 1880, with the exception of a brief reappearance in Bel- 
gium in 1920. Dr. Law^ writes that in 1841 all but a few Egyptian cattle 
perished witliin about two years after the plague was brought to Alex- 
andria in a shipment of cattle from Koumania. According to Robles’ it 
was introduced into the Pbilippioes in 1886 in breeding cattle from 
Erench Indo-China, and it was believed to be finally eradicated in 1941. 
The disease is chiefly prevalent in Asia and Africa. 

Etiology. — Bacteriology. — ^The virus was found to be filterable by 
Nicollo and Adel-Bey* in 1902. Within the body it is present in the 
blood, the tissue fluids, and all secretions and excretions of the diseased 
amiaal. It is iound both during the incubation period and alter recovery. 
It is said to be carried in the bodies of species of animals which resist 
an attack, though this opinion is disputed by some, and the influence 
of such possible carriers in the spread of tlje disease is insignificant. 

The method of infection ia chiefly by contact with diseased animals or 
their products, such as flesh and hides. It is improbable that the disease 
is commonly transmitted by intermediate carriers, such as food, water, 
utensils, attendants, cars, ships, etc. Infection occurs through the di- 
gestive tract, and the chief spread is along lines of cattle movements. 

Outside the body the virus soon dies. It Is destroyed by exposure to 
air, sunlight, putrefaction, temperature of 140® F., and weak disinfec- 
tants. 

The young are most susceptible. From cattle it may be transmitted 
to sheep, goats, swine, and wild ruminants, though tJieso animals arc 
less susceptible than cattle. 

Morbid Anatomy.— The most tUstinctive changes are found on the 
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mucosa of the mouth, the abomasum, 

mouth the mucous membrane w cong<»tcd. The . . necrotic 
ventral surface of the tongue arc sprinkled with ^ y ^ 

patches and erosion ulcers, and similar lesions and is 

pharynx. In the abomasum the mucosa is high y ^ „ jq the 

sprinkled with small, flat caseous deposits fibrinous 

small intestine the mucosa is swollen, congested, and 
and caseous deposits. Peyer’s patches are mfilteated, s » 
ulcerative. As a rule there are hemorrhages m the submuc 


Similar changes are found on the mucosa of the rectum, v p i 
der, uterus, nasal passages, pharynx, larynx, trachea, an j-jjg to 

the symptoms and the postmortem changes vary widely a 
the breed, age, and nutrition, as well as the intensity of the a ^ 
the most characteristic and constant lesions are those foun m 


gestive tract. _ . always 

Symptoms.— As described by Gomes,* “A rise m tempeiat 
precedes the constitutional manifestations. Frequently, there 
monitory period of nervous excitement which is more common ' gg 
than in carabaos. The animal is restless, rattles its . ^jgg 

vicious and may kick and gore. After the second and third , -g, 
of temperature, the animal becomes docile, and anorexia soon de 
It shows drooping head, lopping cars, congestion of facial ^ 
general depression. Muscular tremors occur. Diarrhea develops 
the third or fourth day of rise of temperature. From the second ay^^ 
the symptoms, characteristic inflammatory changes of the mu 
membrane appear. The conjunctiva becomes inflamed, the eyehds 
swollen and tears run down from the inner canthus of the eyes whic 
at first watery and later mucopurulent. Photophobia is present m so ^ 
instances and ulcerative keratitis has also been observed. There w 
glary, transparent, tenaceous, and later, purulent nasal discharge- 
nasal mucous membrane is reddened and later becomes spotted via 
petechiae. In the later stage of the disease the pulse is rapid and wea • 
The buccal mucous membrane is congested in spots, soon becomms 
covered with ecchymoses. Later, gray spots the size of a hemp or Icn 
seed appear. They become confluent and form pseudomembranes an 
when peeled they leave raw reddened ulcers. Saliva drools from the com- 
missures of the mouth and often there is smacking of the jaw. ConsUpa 
tion is followed by straining and soon the feces become thin ® 
peculiarly fetid, watery diarrhea follows, and blood may be present. T a 
mucous membrane of the rectum becomes swollen and congested. A 
cutaneous eruption may appear on the neck, behind the shoulders and 
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along the back. Pregnant animals may abort. Soon the animal becomes 
weak and death occurs in from three to ten days.” 

Tile most distinctive symptoms are the high continuous fever, ero- 
sions in the mouth with grayish yellow deposits, severe intestinal attack, 
and rapid emaciation. It may be confused with malignant head catarrh, 
which is sporadic, foot-and-mouth disease, and coccidiosis. In coccid- 
iosis, examination of the feces reveals the parasite and the disease can- 
not be reproduced by inoculation. 

In the eraduxitibn. 0 / rinderpest, immunization with tissue vaccine 
has proved to be effective against the spread of the disease. This was 
first prepared by Boynton® and used extensively in 1922 in the Philip- 
pines. The original vaccine was a mixture of ground tissues, glycerin, 
and phenol, attenuated by heat. Later the tissue vaccine was modified, 
and its use simplified by Kelser,® who added chloroform to kill the 
virus. A single injection of the chloroform-killed tissue vaccine produces 
immunity — Rodier.’ In 1932 Robles* reported tliat “the improved chlo- 
roform-treated vaccine is capable of giving a high degree of protection 
to about 70 per cent of vaccinated carabaos, and 90 per cent of cattle. 

. . . Vaccinated animals are adequately immune to artificial infection 
for a period of at least three months.” The vaccine was further modified 
to form a dried powder which could be widely distributed without re- 
frigeration. In the summer of 1941 the Philippine Islands were declared 
free from rinderpest. 

In India goat-tissue virus is used extensively in immunization against 
‘ rinderpest. It is inexpensive and is said to be highly effective. In an edi- 
torial comment in the Veterinary Record for Jan. 14, 1939, on its use in 
India the following statement is made: “It shows tliat a grave and 
large-scale problem in disease control which had apparently baffled all 
attempts to provide a really satisfactory solution may prove, as the 
result of systematic research, to be unexpectedly and surprisingly easy 
of solution.” According to D’Costa* the use of goat-tissue virus in India 
is an important and useful step. Later reports* reveal a marked increase 
in the use of goat-tissue vaccine in India, where it is employed for pro- 
phylaxis and in actual outbreaks. Scrum is sometimes given with vac- 
cine to check reactions, and goat-blood virus is also used. Yet one reads 
in 1950 that rinderpest is first in order of importance in India where 
regardless of effective serums and vaccines 93 per cent of the cattle are 
allowed to face outbreaks without ony protection, and one of the causes 
of the chronic indebtedness of the Indian farmer is rinderpest.*® 

Because of the failure of virus to survive for any lengtii of time out- 
side the body, the control of rinderpest is relatively easy except where 
livestock is maintained under primitive conditions. 
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CONTAGIOUS PLEUROPNEUMONIA OF CATTLE 

(Lung Plague, Lungenseuche) ^ ^ 

Defimtion — A contagious disease of the lungs of cattle 
there is a marked exudation into Uic intralobular connective 
fuse pneumonia, and serofibrinous plcuntis It is caused by a 
virus . 1 j,g 

History — ^^Vhllc at the present time the chief distribution 0 ^ 
plague is in Africa, Australia, and Asia, it has been one of the noor 
portant cattle plagues of history This was especially true in tlie ® . 

tcenth century in connection with exportation of cattle from 
Europe to the Scandinavian countries, England, Ireland, America, 
traha, and Africa In the United States the disease was introduce 
1843 and eradication was nut complete until 1892 Europe was free 
infection for many years previous to the World War, when it 
entered with cattle originating in Russia or Roumama, it "as 
eradicated, however, and its presence in Europe is now limited to 
eastern part 

Etiology — The active agent is described as a pleomorphic 
organism that may be seen at a magnification of from 1500 to 20W 
opaque points, vibrios, and branched forms (Asterococcus viycotdes) ^ 
It has been cultured by Nocard and Roux Within the body the viru 
IS carried in active and latent cas^, and in rcco\crcd animals ^ , 
fccted animals it is present in the urine, milk, and uterine exudate 
the time of parturition The method 0 / infection is by means of 
contact with sick or convalescent animals The \ irus may be earn 
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indirectly by people, small ruminants, dogs, cats, in milk, excretions, 
etc. Transmission occurs most readily by direct contact between acute 
cases and susceptible cattle. Outside the body the virus retains virulence 
for a long period; it has withstood drying for more than 100 days. 

The species affected, in addition to cattle, are: buffalo, bison, yak, 
sheep, and goats. 

Morbid Anatomy. — ^Lung plague is a primary bronchopneumonia 
with marked involvement of the interlobular connective tissue and 
pleura. As in other forms of pneumonia in bovines, the lesions may 
become chronic. 

In the acute form the chest cavity usually contains turbid fluid and. 
the pleura is covered with fibrinous exudate. Infiltration of the inter- 
lobular connective tissue gives to the lung a marbled appearance, and 
on cut section this is especially striking. In addition, the cut surface 
presents extensive grayish or reddish areas of consolidation — lobar 
pneumonia. The bronchial and mediastinal lymph glands are swollen. 

In the less frequent chrome form, adhesive pleuritis may be found on 
removal of the chest wall. The lungs contain necrotic foci with con- 
nective tissue walls, areas of chronic pneumonia, and caseation or cal- 
cification. 

Symptoms. — The onset is gradual. For the first two or three weeks 
a cough and fever are the chief signs. During this early, chronic stage 
of development the penumonia is lobular and the progress slow; even 
auscultation and percussion are negotive. After the lung lesions are 
sufficiently advanced, symptoms of acute bronchopneumonia are promi- 
nent. The animal stops eating, inroination and milk flow cease, and 
symptoms of intense pleuropneumonia appear. These are higli fever 
(104® to 106° F.), dyspnea, mucopurulent nasal discharge, eoraeUmes 
tinged witli blood, painful cough, marked pain on intercostal pressure, 
dullness on percussion, and a ^vide variety of rales. The immediate 
mortality is estimated at from 30 to 50 per cent, with incomplete re- 
covery in an additional 30 per cent. Death may occur at the end of a 
week after the onset of the acute stage, but more often it occurs at the 
end of two to four weeks. In older animals the course tends to be 
chronic, and the symptoms arc similar to those of advanced pulmonary 
tuberculosis. 

Diagnosis. — Because of the similarity of the pulmonary lesions, 
lung plague may be confused with the pulmonary form of hemorrhagic 
Bcpticeraia. Other forms of pneumonia lack the characteristic inter- 
lobular thickening, and are usually noncontagious. 

According to Zic^er,* a positive diagnosis can be made by means of 
a histological examination of the interstitial and peribronchial tissue. 
Around the blood vessels of the bronchi, there is a light inner rone con- 
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sisting of reUcular tissue containing a few lymphocytes 

zone consisting of degenerating white blood corpusc es, , . j 

cular foci are held to be pathognomonic. Calves may be inoc 

filtered pulmonary exudate. „n infected 

Control.— The most effective procedure is to slaughter all 
and exposed animals, and disinfect or destroy contaminated 
While it is possible to immunize against the disease, ^ 
does not extend to all of the vaccinated animals. Purchase as 
an extensive report on vaccination with “culture-virus m 


Colony. 
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LOUPING ILL 

(Trembles, Encephalomyelitis of Sheep) 

Definition. — Looping ill is an enzootic encephalomyelitis of sh«P^ 
Scotland and northern England caused by a neurotrophic 
virus and characterized by nervous symptoms, such as hypers » 
and motor irritation. vearSi 

Wiile it has been recognized as a serious scourge for many 5 ^ 

and the tick, Ixodes ridnus, has long been suspected of being conce 
in the transmission, exact knowledge of the disease has only 
been acquired through researches conducted by various workers in 
land.*'*'*'*'* They have reported that the disease can regularly be 
mltted to sheep, pigs and mice by the intracerebral inoculation o 
tcrial from the brain and spinal cord to sheep, that tlie cause o 
disease is a filterable virus, and an active immunity can be produ 
by an intradermic or subcutaneous injection of the virus, and tliat uo 
natural conditions the disease is transmitted by ticks {Ixodes ricinns 
Etiology. — Louping ill occurs chiefly as an endemic in spring n 
early summer in lambs and yearlings on pastures of certain hill farms* 
In jicrmancntly infected flocks there is an age immunity attributed to a 
mild attack in early life. But if sheep are brought from a locality 
which louping ill docs not occur into a louping-ill district, a large 
portion are liable to develop Uic disca^. 

Sheep, monkeys, pigs, cattle and mice arc susceptible to intra'crtc 
bral, intraspinal an«l subcutaneous inoculation of brain emulsions from 
afTectetl sheep, and from the»c animals it may be retransmitted by 
cerebral inoculation. Under natural conditions, sheep, caUle and prob- 
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ably pigs are susceptible (Brownlee) * Infection can be transmitted by 
tic^ that have been engorged upon cases of looping ill and subsequently 
engorged upon healthy sheep; it can also be transmitted by blood drawn 
from an affected animal during the febrile attack, but tlie only reliable 
method of producing a typical case of louping ill in sheep is by intro- 
ducing the virus directly into the nervous system. Brownlee writes that 
although the virus of louping ill attacks typically the nervous system, it 
does not do so at once. Before massing its attack on the nervous system, 
it first multiplies in the blood, and it also enters tlie lymph glands and 
the spleen. In from two to tlirce days after intracerebral inoculation 
there develops a fever which reaches its height about tlie fourth or fifth 
day and tlien rapidly declines. With the drop in temperature there 
is a disappearance of the virus in the blood. In those cases in which the 
febrile reaction is followed by symptoms referable to nervous disturb- 
ance, these appear on the fifth or sixth day, and death usually occurs on 
the sixth or seventh day after inoculation. There is no evidence that the 
disease spreads by contact. Subcutaneous inoculation of formalinized 
vaccine prepared from the brain and spinal cord of sheep produces 
antibodies capable of neutralizing virus introduced into the general 
circulation, thus preventing the active agent from entering the brain 
and spinal cord. Gordon^ reports that in considering methods of pro- 
phylactic vaccination for the control of louping ill it was found that the 
central nervous system is a difficult tissue to immunize. “Subcutaneous 
injection of living virus, when followed by a febrile reaction in the in- 
oculated animal, immunizes the central nervous system, but this method 
is attended by a risk of setting up the disease.” Experimental immunity 
persists ior at least eleven months. 

It was also observed that a febrile reaction can be experimentally 
produced in sheep by infesting tlicin witli ticks collected from infected 
pastures, and also by the serial inoculation of slieep with blood obtained 
from these tick-infested sheep; but the reaction did not protect against 
the subsequent inoculation of louping-ill virus. This other malady is 
termed tick-borne fever. 

Morbid Anatomy. — Gross lesions are absent. In a description of the 
histopathology of louping ill Brownlee and Wilson® record tiiat a vary- 
ing degree of destruction of tlie Purkinje cells of tlie cerebellum of both 
natural and experimental cases of the disease was constantly met with; 
that severe damage to the nerve cells of Uie medulla and all parts of the 
spinal cord, though not constantly present, often occurred in both 
natural and experimental coses; tliat in the pig nciyous tissues show 
very intense cellular infiltration and relatively little nerve cell destruc- 
tion; and U»at in the mouse the principal lesion found was necrosis of 
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the majority of the large nerve cells of the medulla and '“yet 

were found in cases clinically resembling louping iH, 

no virus was obtained. ^ .siffMeen days. 

Symptoms.— The period of incubation is fto™ ® immune 

On infected farms a large proportion of the old sneep ^ 

and 20 per cent of the yearlings from such farms may be 
disease begins with dullness, and a temperature reac jjjgsia, 

with no other signs of illness. These are followed by -JP 
motor irritation, and deranged consciousness in the orm . . ^jjd 
excitement when approached. When handled the s . fj-here 

develops clonic spasms with the head drawn back or si e 
may be salivation, champing of the jaws and rolling o and 

leg movements may be stiff or jerking, resembling s qp a 

leading to paralysis of one or more limbs. Within a ew 
day or two the animal goes down and soon dies. Pool wn ^^jd 

ia a great deal of variation in the different stages of .gpg fre 

animals which were apparently in normal health at ni^ 
quently comatose or even dead the following moniing. Some 
animals die without showing any symptoms of disease of t ® 
system. Where tick infestation is heavy it has ^ “I. .kman 

effect. The mortality is hi^. The total loss is estimated by 
at from 2 to 3 per cent, . rd anil 

A vaccine prepared from formalinizcd brain and spinal co . ^ 
spleen emulsions has been tested on a large scale with very encou 
results — ^Brownlee, Gordon. Experimental vaccination at the * jq 
I nstitute in Scotland indicated that 10 cc. of a 1:1000 ^ , ^gg jt 

emulsion was a safe and effective immunising agent, but m »el 
transmitted louping ill to many sheep with fatal results. 
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SCRAPIE 

Definition.— Scrapie in sheep is a chronic virus meningo-encephalitis 
that begins with trembling of the lips, ears, and limbs, followed by in- 
tense pruritus, emaciation, and finally death after a prolonged course. 

Etiology.— For many years scrapie has been known m Britain. In 
1938 Schofield' described a case of scrapie in Canada in a 3-year-old 
ewe that had been imported from Scotland, and in 1945 it was re- 
ported that “in tlie last six years scrapie has been diagnosed m three 
Canadian flocks. In the United States it was first seen in California 
in October, 1952;' and in 1953 it was reported in five flocks m Ohio 
and one m Illinois. In 1950 Wilson, Anderson and Smith' reported ex- 
perimental transmission of the disease by intracerebral injection of a 
filtered bacteria-free emulsion of a diseased brain, medulla and spinal 
cord The incubation period was four to five months, and tlie course 
averaged 7.7 weeks. The virus remained viable for months when dry. 
That the disease may be acquired at pasture, without direct contact, 
was shown in an experiment by Greig* in which normal and diseased 
sheep exchanged pastures twice weekiy without direct contact. After 
thirty-nine months of such exposure scrapie appeared m one of the 
normai sheep, and within the following three months nine other con- 
tact ewes developed the disease. „ ... 

Morbid Anatomy.— Large vacuoles in the nerve cells of the medulla 
and spinal cords are the only constant abnormality. 

Symptoms.— There is a striking similarity in the symptoms. In 
natural infection the onset is insidious in the form of fine tremors over 
the head and neck which cause siight nodding movements. The head 
and neck are held high and stiff and the expression is staring or fixed. 
Excitement causes muscular tremors to appear over the thighs and 
flanks and physical restraint may cause convulsions. Because of the 
pruritus affected sheep are constantly biting or nibbling at almost any 
part of their bodies; they rub their sides and necks against fences until 
the body is denuded of largo areas of wool, and these areas are hyper- 
sensitive to the slightest touch. There may be thirst and grinding of 
the teeth. Emaciation develops gradually and becomes extreme. The 
course is reported at six weeks to sfac months and is said to be invari- 
ably fatal. The rate of incidence in a herd varies widely and is com- 
monly reported to be between 4 and 20 per cent. In a herd there may 
be only an occasional case over a period of several years, or as high 

as 50 per cent may be affected. 

Control. ^The only successful method of control has been complete 

slaughter of the affected herd, and this has not always proved to be 
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effective Because of the insidious character of ’ disposal 

period of incubation and Uic possibility of pasture p » 
of all affected and in contact ammaU la probably the most 
procedure 
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BLUETONGUE ^ 

Definition — Bluctonguc is an acute stomatitis of ^ tliere w 
a virus that is transmitted by biting insects In a severe ° 
general involvement with locaUtation m the digestive an 
systems the muscles and the hooves gouth 

Etiology —As a major problem it is of chief disease 

Africa, where it has been prevalent for ot least fifty years ^ ^ 

was reported m Cyprus m 1924, ‘ m Turkey m 1945,* and i 
1951 * In 1949 Gambles* wrote that until 1943, when outside 

recognized in Cyprus and Palestine, it had not been observ _ g» 
of Africa In 1952 it was described m Texas by Hardy an 
sore muzzle of sheep that first appeared m 1945 and ba ^ 

previously desenbed m the United States No cases were ° ® 

1949 and 1950 but m June 1951 it was again reported ana i 
weeks it had been identified on 20 ranches , it was both , ^jeeo 
enzootic m elevations up to 2000 feet, and in animals that ba n 
on pasture m ten months In 1952 it appeared in California, 
by November it had spread to all sheep raising areas, affecting 
sheep with a mortality of 5 per cent The cause was demons a 
McKerther et aP to be a virus that was identified by Alexan ^ ^ 
South Africa as a mild strain of bluetongue v irus The disea^ 
was quite prevalent in 1953, and has been diagnosed m 
Nevada and Utah * It is a seasonal disease that has been trans ^ 
experimentally by the injection of CuUcoides * and it is believe 
transmitted by these biting insects In South Africa eleven strai 
virus have been identified while only two or three strains have 
identified m this country 


Lsal 


Morbid Anatomy — There is hyperemia of the entire oral ai^ ^tely 
j denial pad the tip of the tongue and im® * i„rti 


mucosa, ulcers on the denial pad the tip oi me luuguc — - ntum 
posterior to the incisor teeth The nostrils, muzzle and nasal sep 
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are inflamed. Small scattered areas of degeneration of the muscles are 
present throughout the body, with large hemorrhages at the base of the 
pulmonary artery and aorta. The submaxillary region and lungs are 
edematous; the body cavities and the pericardial sac contain fluid. 
Other lesions are enteritis, inflammation of the coronary region seen as 
a red zone or band on white-footed animals. The cadaver is emaciated. 

Symptoms. — Both a severe and a mild form have been described; 
in the severe form the incubation period is given as three to seven 
days*. Sucklings are less susceptible than adults and mature rams are 
said to be most susceptible. The first symptom is an edema of the lips 
and a serous nasal discharge which soon becomes purulent and adheres 
to the sensitive and hyperemic underlying skin. Depression, salivation, 
and rapid 'loss of weight appear early. The temperature is from 102° 
to 104.5° F. Ulcers appear on the dental pad and the tip of the tongue 
and diarrhea is frequent. Lameness occurs but is not constant. The 
course is from three days to three weeks, depending on the severity, 
and the estimated mortality is from 5 to 10 per cent, but may be much 
higher. The morbidity is less than 30 per cent with an average of 10 
per cent. Near the end of fatal cases there are rfiles, frothy nasal dis- 
charge, and open-mouth breathing with death in from one to six days 
due to secondary pneumonia, weakness and emaciation; recovered 
animals remain poor. 

Control. — The disease has been prevented by injection of an egg- 
embryo vaccine made from strains of virus obtained from an area 
where the disease exists, but not from distant areas. Such a vaccine 
has been used successfully in South Africa, in Cyprus, and in Turkey. 
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ClillON'IC INFECTIOUS DISE/VSES 
TUBERCULOSIS 

DcBnition.— A chronic infccUous disease caused by 
^ubcrcu^os ^3 and cJiaracteriicd by the development of no u ^ 

lation tissue, or tubercles, which undergo calcification, ^jQgis 

abscess formation. Primarily it affects Uie lymph glands, u 
varies widely according to tlic organs involved and the egr 
sistance of the individual. Since the fourth century B.C. i * 
regarded by many as infectious, and this opinion was confirinc 
by Villcmin.^ In 1882 Koch* discovered the tubercle bacillus, 

1890 tuberculin. rneland 

General Prevalence. — In Uic dairy districts of Europe a • yg at- 
thc percentage of tuberculosis in cattle is so high that no scrio 
tempt towards eradication has been inadc.'Control 
restricted to tlic elimination of advanced physical eases and the 
of calves in such a manner that infection may be avoided. In th® 

States in general the percentage of bovine tuberculosis is low, bu 
of the older dairy sections have had from 50 to 100 per cent. 

United States it is officially estimated that it dropped from 4.9 jg 
in 1918 to 0.14 per cent in 1951. Wiilc all species of domestic an 
are attacked, it is of chief economic importance in cattle, swine, 
poultry. Tuberculosis in poultry is most prcv.alcnt in the Mid- ” 
and North Central Stales. , 

Etiology. — ^The tubercle bacillus is a slender rod 2 to 4 microns ^ ^ 
it takes a characteristic stain, is “acid fast," and in cultures gi'’^ 
distinctive growth. According to the species three types are 
the bovine, tlie avian, and the human. As in all specific infections 
virulence of the individual strains varies. . iiy 

The bovine type is capable of producing tuberculosis in practica 
all mammals. In experimental -aninials (rabbits and guinea ^ 
exceeds all others in virulence. With the exception of the human typ » 
it is the only form of any importance in man, where it causes 
losis of the joints and lymph glands of children fed on infected co 
milk, and studies by Griffith and Munro* have shown that in Scot a ^ 
160 of 2,769 cases of pulmonary tuberculosis were of bovine ' 
with evidence that the digestive tract was the channel of entry- 
man the bovine type is as virulent as the human type. It is the c i 
cause of frequent extensive tuberculosis in swine, of the 
case in the horse, and of the rare case in sheep and goats. With 
exception of parrots, birds are not susceptible. 
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The avian type is responsible for large majority of the slight cases 
of tuberculosis found in swine, and according to a 1937 Federal Report 
they are capable of causing “progressive generalized tuberculosis in a 
small percentage of swine affected with this organism.” Fowls are 
highly susceptible. In the United States the avian type has only rarely 
been reported as pathogenic to cattle Schalk* found that 75 per cent 
of cattle exposed to avian infection became sensitized to avian germs 
and reacted to avian tuberculin for a period of two to five months. Of 
507 cattle tested with avian tuberculin in Fargo, North Dakota, 15.5 
per cent reacted, while only two reacted to bovine tuberculin. He con- 
cluded that avian tuberculosis is not an economic problem in cattle. In 
Denmark \a regarded by as the cause of more than 2 per cent 
of bovine abortion. It is pathogenic to the rabbit but not to the guinea 
pig. Avian tuberculosis in sheep has been reported by Harshfield and 
Roderick,* and the avian type of tubercle bacillus has been reported 
to be a cause of reaction to the tuberculin test in calves — Federal Re- 
port, 1938, p. 63. 

The human type is not naturally pathogenic to domestic animals, 
fowls, or rabbits, Guinea pigs are susceptible to infection. 

In the body tubercle bacilli multiply and are found in all of the 
lesions and in all body cavities with which they communicate. Koch 
believed that the high prevalence of pulmonary tuberculosis proved an 
equally high infection by inhalation. Numerous experiments have 
proved, however, that regardless of the source, the tubercle bacilli 
enter domestic animals almost entirely by ingestion. They pass to the 
intestine, enter the circulation, and are filtered out by those organs 
and tissues in which the soil favors colonization and growth — lymph 
glands, lungs, serous membranes, genitals, etc. Evidence in support of 
ingestion is .found in the fact that a cow with advanced pulmonary 
tuberculosis may occupy a stall between susceptible individuals for a 
long time and not spread the infection, if individual mangers are used. 

I have observed numerous instances of this kind in northern New Eng- 
land in stables of wooden construction, in which .the mangers were 
separated by tight board partitions. Tubercle bacilli are eliminated from 
lung lesions in enormous numbers, and from here they constantly pass 
to all parts of the alimentary tract. Samples of mucus taken from 
the esophagus with a sputum cup may contain organisms regularly, 
even from a cow containing a single small lung lesion. Tubercle bacilli 
are also present in the feces of such an animal. In a similar manner 
they escape from an infected uterus into the vagina and its discharges. 
Thus they constantly enter the gutter, tlie manger, or the water trough 
from ciUicr a small or a large tuberculous lesion. According to Watson,' 
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It has been proved over and over again, that tubercle 
secreted from the milk from the udder m which neither present 

culosis nor microscopical evidence of tuberculous lesions 
Many such cases have been reported m the literature 
of these the tuberculous lesions discoverable at postmorten c 
proved to be very slight in extent and limited to one or 

the lymphatic glands We have determined that ca ® 

and excrete virulent tubercle bacilli for long periods of une 
postmortem examination show little evidence of tubercu osis 
frequently happens that virulent tubercle bacilli are p^en ^ 
of lymph glands which appear to b*' quite normal — V L 
lesion) glands — their presence being determined by biologica ^ 
guinea pigs The observations and experimental data that are^ ^ 
accumulated point to considerable resistance to active disease 


category of cases ’ Tnineers 

Outside the body the habitat of the tubercle bacillus is in 
and feeding troughs as well as m buckets and water troughs 
plied with constant circulation There is little evidence of contami^ 
of water troughs through which water constantly flows freely, a 
springs But when the water is removeu only by dnnking, 
constantly being added and infection becomes massive This w a 
of water holes Traum* has reported finding infective bacilli m ^ 

holes 687 days after exposure He concluded that environs conta 

with tuberculous discharges from cattle become free fro® 
material soon after the media in which they are contained are 
from sensible moisture Infection of pastures soon dies from a*P , 
to sunlight Milk from tuberculous herds is practically always m ® 
while skim milk and buttermilk from creameries carries the mle 
even after it has been pasteurized ” Such milk may not be 
heated There is little or no evidence of the presence of bovine tu ^ 
bacilli in sufficient numbers to cause the disease, in the air or 
stables The common watering trough or hole, common manger, 
milk are the chief habitat outside the body jj 

Predisposition — ^The effects of age, climate, nutrition, sunlight, , 
vidual predisposition and heredity have little influence If cattle ^ 
swallow tubercle bacilh from the common sources of infection, aa 
gers troughs water holes, water troughs and milk the number ^ 
escape disease is insignificant Tuberculosis is just as prevalen , 
more difficult to control, in sections of California where cattle 
enter bams as it is in Vermont where they are housed more than 
the > ear . 

Vet/tods o/ Feeding and Watering — It is believed by some that a 
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of light and cleanliness in stables is the chief cause of the spread of 
infection among cows. But of far greater importance is the construction 
of the mangers and the method of watering. Especially to be condemned 
is the watering of stock in a common concrete manger, if the water 
enters slowly and is allowed to stand. No more effective means of spread 
can be devised, if a member of the unit is a spreader. Equally dangerous 
is the watering of stock from a trough into which water enters and 
from which it is not removed except by drinking. An entire herd may 
become infected in this manner in a single summer, if one of its mem- 
bers has an open lung lesion. Disastrous results have followed the use 
of individual drinking cups when so constructed that sediment from a 
cup can gravitate to the main water pipe. Feeding in a common 
manger is less dangerous, but this practice has caused the loss of many 
animals, and led to the construction of individual mangers, or a manger 
shared by only two or three cows. It is a common observation that 
tuberculosis spreads more rapidly in a modem concrete stable, where 
cows arc fed and watered in a common manger, than it ever did in 
old-fashioned stables of wooden construction with individual mangers 
where each cow always occupied the same stall. Milk and dairy by- 
products are a common source of infection in calves. An outbreak of 
tuberculous mastitis due to udder irrigation with contaminated ap- 
paratus has been reported by McFarlane,® and cases of infection of 
cattle with Uio bovine type from man have been described by Tice.*® 
PurcJiases . — The high prevalence of tuberculosis in one area and 
comparative freedom from it in another may be explained by tlie 
methods of obtaining replacements. Where these are raised on the 
owner’s farm, and not purchased through cattle dealers, tlie danger of 
introduction of infection is greatly reduced. Where additions arc en- 
tirely by purchase, and trade in cows is active, escape from infection 
is difficult, even when the purchased cows are required to pass a tuber- 
culin test. In recent years, however, since the establishment of tubereu- 
lobis-frec areas, and many accredited herds, cows bought after passing 
a tuberculin test have less frequently proved to be tuberculous. 

Pathology. — (a) The ruberefe,— Osier'' states that ‘'a ‘tubercle’ 
presents in its early forraatioa nothing distinctive or peculiar, cillier 
in its components or in their arrangement.'’ In Us development tlie 
tubercle bacilli multiply; the fixed cells multiply; and form cpitlieliuid 
and giant cells; polynuclear cells assemble, but soon perish; and au 
outer tone of fibrous (issue forms. In tie degeneration central necrosis 
uiUi caseaUon and calcification destroy, while the forniation of an outer 
tone of fibrous tissue UcIcrosU) forms a protective barrier. Individual 
tubercles arc microscopic; they fuse to form mduxry tubercles the site 
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of a millet seed, and lliesc unite to (oral Uibcrculous mosses. 

Through rapidity of growth and failure of the „d 

organs arc invaded and their funcliona destrojee . n ^ 
occasionally in the retropharyngeal lymph glands, th * endless, 
to abscess formation. While the varations in this pro bacilli 

there are three chief reactions from infected individuals . _ 
are promptly destroyed on entering the bwly. 2. After a cc (jgvelop* 
ment the tubercle is walled off and growth is arrcstcf . • j 

ment proceeds either slowly or rapidly witliout intcrrup 
victim is destroyed. . ,r jg usu* 

f'b^ Disinbufion of the Tubercle . — Postmortem examtn ^ 
ally made in routine abattoir inspection, or because o is 

tuberculin test It is infrequent Uiat a case of bovine u lyjnph 


allowed to progress until death from tlie disease occurs. 


gfands arc the primary scat of infection, involvement o o 
oUier organs being secondary While lesions may develop m 
of Uic lymphatic system, tlicy occur chiefly in certain groups 
retropharyngeal, bronchial, mediastinal, and less frequen yi 
mesenteric or portal. The site of the tuberculous growUi m 
from that of a hardly perceptible calcareous spot to a ca ci 

weighing several pounds. undular for®- 

Pulmonary tuberculosis is second in frequency to the gian 
Small tubercles are most readily rccognircd by firmly pa jn 

uncut lung between the thumb and fingers; they may oc If the 
any part of the lung, but are most common in the larger lo 
bronchi are carefully and extensively sht, one may find a 
bronchial exudate, and a direct large or minute communication 
a bronchus and a degenerating tuberculous mass; this is ^uplosed" 
"open” lesion. A distinction is made between an “open” and a „ 
lung lesion, but 1 have never been able to learn how to make ^ 
tion. The parietal pleura may show recent, almost impercepti i 
liferation, or extensive growths — ^"Pearl disease." vcred, 

The peritoneum occasionally is uniformly and extensively ^ 
especially over the omentum and viscera, with small, dark yellow 
which on histological examination prove to be tuliercles; m a 
advanced stage characteristic tuberculous growths are presen ^ 
form is usually associated with greatly enlarged tuberculous ovi 
and, sometimes, with tuberculosis of the uterine mucosa; th® m 
surface is calcareous and the cavity contains sand-like calculi. 

Skin tuberculosis. — The subcutaneous lymphatic vessels of the 
sometimes show thickemn^ in the form of nodules or cords; 
found in the region of the shoulder, the tarsus and the fetloc 's. 
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contain acid-fast rods that Imve not yet met tlic specifications required 
of the tubercle bacillus, since they do not grow in cultures and arc not 
pathogenic to guinea pigs. They seem to cause reaction to tuberculin 
and are officially termed “skin tuberculosis.” Mohlcr“ has reported 
that “a number of so-called skin lesions have been obtained from var- 
ious sections of the United States in an attempt to culture the organism 
causing this condition and to transmit tlie virus to laboratory animals. 
All attempts gave negative results.” According to Hastings,'® “the pre- 
ponderance of evidence collected by a number of workers is against the 
skin lesions being tuberculous.” , 

Other organs in which lesions arc not rare are: the liver, testicles, 
udder, spleen, kidneys, cerebral meninges, joints (stifle), and intestinal 
mucosa. "When the lesions are restricted to a limited area the disease 
is said to be local; when infection is carried in the general circulation 
and tubercles develop in many areas, it is termed generalized. 

Symptoms. — Because of wide variations in the distribution of tuber- 
cles in the body, bovine tuberculosis presents a wide variety of symp- 
toms. With few exceptions the course is chipnic. The history of the 
herd, or the presence of purchased additions is often helpful in making 
a diagnosis. In sections where the rate of tuberculosis is high any 
chronic disease is suggestive of this infection. 

Poor condition is the roost frequent indication of tuberculosis. This 
appears if the disease is extensive, or if it disturbs the respiratory, diges- 
tive, or circulatory apparatus. It should be judged in relation to the 
average nutrition in the herd, the age, and other debilitating diseases, 
such as metritis, traumatic gastritis, chronic bowel catarrh, painful 
conditions in the feet or joints, and Johne's disease. The temperature 
is usually normal. 

The respiratory system is the most frequent scat of clinical tubercu- 
losis in cattle. Dyspnea and increased frequency of breathing are often 
present in pulmonary and generalized forms. Swelling of the retro- 
pharyngeal lymph glands causes compression stenosis of the pharynx 
with inspiratory dyspnea. Inspiratory dyspnea in a cow is nearly always 
the result of tuberculosis of the retropharyngeal glands. Pulmonary 
lesions often lead to cough. At first this may be harsh and dry, but 
usually it becomes soft, moist, and low. When one remains in the stable 
with such an animal, a cougli will be heard at irregular intervals re- 
gardless of the time of feeding or drinking, though it is most marked 
in the morning. Stable men may report tliat such an animal has been 
affected with a "cold” for wcel«. Pinching the trachea may induce a 
cough, and this is one of the common symptoms of advanced lung 
lesions; it is especially signifleant when weak, moist, and low, and when 
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it can be easily and repeatedly produced It is a louder 

of a lung lesion Auscultation may show ® f ^ide normal 

vesicular murmur than the other This sound has induce 

variation that deception easily occurs Rapid brief ex posiUie 

sounds that do not othcnvisc east The prMcncc of . gjongand 
evidence of disease, but a lung may have well markca oj^ 
still not reveal a cough or abnormal breathing soun 
examination Abnormal respiratory sounds may also yg,ve 

causes, such as emphysema m old animals^A tubercu thorax ma> 


,ne day and none the next Percussion oi ^ 

of dullness pain, or induced cough, the la ujiected 

sample of sputum taken from the 
into a guinea pig may rcNcal open and even unsuspccU^ ^josis the 
The Udder— In the vast majority of cases of open tuner 
lesions are either m the udder or the lungs In suspec ^ 

should be injected into guinea pigs Following partuntion, 
udd^er have a tendency, as in other organs, to increase m 
cording to Hess tuberculosis usually attacks the left hmo q 

rarely attacks both hmd quarters at the same time Clinical u 

of the udder usually is associated with a swelling of 
mammary lymph glands and this swelling may occur even ^ 
disease is confiaed to an anterior quarter The local sytnp ^g^ejop 
the form of nodular, circumscribed, or diffuse swellings tha 
slowly without heat or pain and arc not unlike those found he 

streptococcic mastitis The milk from the affected quarter ^ 
slightly diminished at first but the character is unchanged, a r 
weeks it may become thin and watery . lympb 

The Lymph Glands — Because of their location, the of 

glands are of great value m the diagnosis of tuberculosis Di- 
these glands seems to be frequent m heifers, where often it is 
lesion found Any of the glands may enlarge, but the favonte 1 ^ 

are the retropharjngeal the submaxillary and others m the sa 
gion the precrural, and the supramaramary An enlarged retro? 
geal gland may be palpated by extending the fingers forward a ^ 
the larynx and bnngmg them together, or one may apply a sp^ , 
insert the hand into the throat and palpate the gland through ® 
of the pharynx On rectal examination enlarged glands may be 
m the pelvic girdle and sublumbar region A chronic painless sw 
of any lymph gland should be accepted as positive evidence of tub 
losis until It proves to be otherwise Tuberculous enlargement oi 
mediastinal lymph glands may cause tympany of the rumen from co 
pression stenosis of the esophagus 
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ThQ Genitals. — In genital tuberculosis of the female the oviducts 
are often enlarged and indurated. Uterine tuberculosis may develop 
rapidly. In one of tlie author’s cases a heifer freshened in March and 
had some bleeding from the uterus; in the following fall this organ was 
filled witli quantities of graveHike calcareous material. In diffuse 
tuberculous peritonitis, and in generalized forms, the oviducts are often 
involved. Vaginal exudate is positive to guinea pigs. Williams” states 
tliat he has not observed tuberculous orchitis or epididymitis, but has 
met with several cases of primary penial form. He regards infection of 
the vas deferens, seminal vesicle and prostate as possible, but appar- 
ently rare. Penial tuberculosis affects chiefly the submucosa of the glans, 
prepuce and sheath, and adjacent lymphatics. Every part of the genital 
organs of the cow is subject to invasion, though the ovarian form is rare. 

Central Nervous System. — In the brain a tuberculous meningoen- 
cephalitis with caseation and sclerosis may form on tlie surface of the 
cerebri. The symptoms are progressive emaciation end paresis, hyper- 
esthesia and motor irritation— walking in circles. In one of our cases 
the cow presented maniacal symptoms, similar to those observed in 
rabies. 

Digestive Symptoms. — Ulcerative lesions in the intestines cause 
diarrhea and emaciation. Chronic bloat that develops after feeding and 
lasts for a few hours is typical of tympany of the rumen caused by 
compression of the esophagus by an enlarged mediastinal lymph gland. 
The liver may show pain on percussion when invaded by numerous 
tuberculous abscesses. The peritoneum may be found roughened on 
rectal exanunation and one may also palpate enlarged mesenteric lymph 
glands. In one case of diffuse peritonitis, gradual Joss in condition and 
pain on percussion over the abdomen led to a mistaken diagnosis of 
traumatic gastritis. 

Course and Prognosis. — When the rate of tuberculosis becomes 
high, losses from deaths, mastitis, joint disease, sterility, poor nutrition 
etc., are usually heavy. But occasionally the disease may be widely 
distributed in a stable without causing serious loss. In any community 
where the rate is as high as 15 per cent the total loss is heavy. In the 
area covered by our ambulatory clinic the rate was formerly about 15 
per cent, and the clinic records of that period show many calls to treat 
clinical cases of tuberculosis. At the present time we hardly encounter 
a single case in a year; the perpetual tax imposed by the disease is far 
greater than the cost of eradication. 

Spreaders.— It is on important feature of bovine tuberculosis that 
when lesions develop in organs having open communication witJi the 
body openings, an almost constant exit of bacilli is taking place Regard- 
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less of the ph>sical condition of the co» or and Bireh" 

In a senes of 262 tuberculous cotts examined by da ^ 

nearly 20 per cent uere found to be cm 's jammed, 8 7 

esophagus as revealed by the sputum cup Of 202 cm 
per cent shoved symptoms and positive sputum, " , |,ad 

shoved no symptoms and positive sputum— many p . j^tveen 

been removed This shows the fuUlity of trying to distl gu 
‘open" and closed ’ cases, or attemptmg to reduce “ ^ jjfec 

tlon by the removal of clinical forms So long as t e c 
tion remain open one spreader is enough to seed the B 

Tuberculin Test -Tuberculm -Koch’s 0 T 
prepared by growing the tubercle bacillus on glycerins 
growth ceases Tuberculin is also made from cultures gr „jatc 

tlietic media Filter through porcelain, sterilize by hea , a 
to 10 per cent of the original volume l„bercultut®» 

Koch introduced tuberculin for the treatment of "dman jo 

and it IS still used as a remedy for certain forms of >9 
veterinary medicine it is used exclusively for diagnosis ^ ^ 

According to Arrnabj and Pearson,” ‘ tuberculin vetcria^O 

this country on cattle by the Tuberculosis Commission ® 

Department of the Universit) of PeDns>lvania, of ^hich Pro 
was chairman, and their report on the agent was favora e 

If tuberculin is injected subcutaneously into an animal ^ 

of tuberculosis, there is a febnle reaction, sometimes a lo^ jgniuCi 
constitutional one If this injection is made into the skin, m 
there is a local reaction only The effect of Uiberculm on 
individual is generally regarded as an anaphylactic reaction, 
culous process has made the individual hypersensitive to the pr 
in tuberculin hortly 

The subcutaneous test was introduced into the United States s 
after the discovery of tuberculin by Koch in 1890 Until March » 

It was Uie only test officially recognized by the Bureau of ^ 

dustiy Tuberculin Testing of Livestock,, Cir 249, U S 
1936 ** At the present time it has been almost entirely supplanted ^ 
intradcrmic test It has several disadvantages (1) Tuberculous ^ 
inaU fail to react This may be caused by previous injections of 
culm When animals are tested every six months with a dosage ^ . 

more than 2 cc , a considerable percentage of infected coiis fad ^ 
a temperature rcacUon Finally the Federal Bureau adopted , 
dose, and this was often increased to 10 and even 20 cc Cattle 
for sale were sometimes injected maliciously to prevent a 
\Micn the subcutaneous test was in general use cows were gi'®® 
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test for interstate shipment and then retested in 60 to 90 days in the 
same manner. This misuse of tlie subcutaneous method, in conjunction 
with Jts natural limitations, resulted in many misunderstandings and 
disappomtments. In the experimental work done by Udall and Birch/® 
55 individual, subcutaneous tests of animals known to be tuberculous 
gave a failure to react in 27.7 per cent; these failures occurred irrespec- 
tive of age or stage of development of the disease. The animals were 
tested every six months with a 2-cc, dosage Before other methods were 
used, a 10 per cent reaction at each six-month or yearly test was com- 
mon in herds, and complete failure was not rare. An old nonreacting 
spreader, often in excellent physical condition, would soon contaminate 
new recruits when mangers and troughs were exposed to her salivary 
droppings. (2) Healthy cows often carry high temperatures, and when 
these coincide with postinjection observations false condemnations 
occur. 

Before starting a subcutaneous test, have a clear understanding with 
the owner in regard to the feeding, stabling, and number to be tested. 
Use not less than twelve high grade thermometers when testing alone. 
The thermometers should be 5 Inches long, best quality, with a ring 
in the end for a 6-inch string, % inch curtain ring, and 3^ inch 
rubber band Vi inch wide. Have a surplus of thermometers, syringes, 
and test charts. All animals should be restrained and in accustomed 
surroundings; provide an abundance of water; and feed roughage spar- 
ingly. Do not expect accurate results in animals that have received 
large doses of tuberculin within the past one or two years. Take at least 
three pre-injection temperatures, and omit Irom the test animals that 
are sick or show a temperature of 103°F. or higher. The dosage, accord- 
ing to regulations, varies from 2 cc. to 4 cc. for cows. Begin taking post- 
injection temperatures not later than the 8th hour and continue until 
the 18th hour after injection. When the highest recorded temperature 
of an individual occurs at the 18th hour, continue cver>' tivo hours until 
the temperature falls. 

According to the specincations of the Federal Bureau of Animal 
Industry, “a rise of 2®F. or more above the maximum temperature 
observed prior to the injection of the tuberculin or a temperature above 
103 should be regarded os an indication of tuberculosis provided 
the temperature reaction shows the characteristic ^rainbow' curve. An 
elevation of temperature higher than 103.8^F. should be also regarded 
as an indication of tubcrculosb even though the so-callcd rainbow 
cup.'c U replaced by what b termed The plateau.* ’* 

A sustained nse of t«'o degrees, or above 103 8°F, is an indication 
of tubcrculosb. 
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The Intradermic Test -In 1907 Pirquet bvS'of 

tion ol small amounts of tuberculin beneath ,„jecboii 

the skin cau=c(i a local redness and saclling at ,i,.rjmt£dSt 3 W 
The intradermic method has become the official tot in 
and has made possible the testing of large numbers o jO (,03 

cost The chief advantages arc (I) Simplicity of P ^^^jela 
made possible the testing of all the cattle in a coun y 
tiselj slight cost (2) In heavily infected herds, ‘ f jjagemac 

tuberculm may ha\c been injected subcutnncousJy, feadJy 

method will lea\e feuer tuberculous animals Cows g ^th 

desensitized because the dosage is small Malicious in r 
the test IS not easy rihetubercu 

No Lesion Cases — ^When testing has eliminated most o g,j^gmng 3 
lous animals in an area, the mtradennic test mo> cau^e i ^g^tbe 
that lead to condemnation of cows free of the disease In sue |g]^,eD 

percentage of no lesion cases is high and when severs ggjis 

from a purebred herd the result is criticized For this reason o 
to be more conservative in the interpretation of the test m su 
than in those known to be highly tu^rculous \\ hile the 

a reactor always tuberculous is true it does not follow that a 

tions are genuine HasUngs'* has reported that m cent 

of 30010 cattle with 1 12 per cent reactions there were ^orea^ 
no lesion cases It has been proved that there arc saprophytic 
isms related to the tubercle bacillus which may invade the tissu 
sensitize the animal to tuberculin and that a part of the no-lesion 
are due to occult tuberculosis — either the lesions arc incipicut 
occur m a part of the body not usually affected or they ro®/ ^ 
characteristic macroscopically A certain percentage result from 8 
ficial or hasty application or observation of the test or an e o 
read close m order to detect every infected individual In herds w 
the infection is slight or absent ‘close reading may be 

When a herd has been tested repeatedly by the intradermic me 
and no reactors or visible Icsu ns have been found the 
reactor on the intradermic lest should lead to consideration ^ ^ 
evidence available before the animal is destroyed, the most usefu ^ 
ditional CNidencc is the subcutaneous test. Diseased cows that 
suspicious intradermic or eye rcacUon may react violently to * 
cutaneous check test. ^Vhen several animals in an accredited he 
suspicious on the intradermic lest and none shows a ri«e of tempera^ 
on the subcutaneous test the result is negative It is probable 
majority of no lesion cases from accredited herds would not 
a subcuUneous check test Unless one is willing to accept a l»sn P« 
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cent of no-lesion cases m accredited herds, all of the evidence avail- 
able should be considered before condemnation. Hastings'* has reported 
that 1,063 condemned cows from herds with only one reactor gave 44 
per cent no-lesion cases. Bruner'* has shown that as the percentage 
of reacting animals decreases, the percentage of no-lesion cases in- 
creases. 

Mohler'* reports “that the majority of animals which reacted to 
tuberculin and in which no lesions of tuberculosis could be observed 
on autopsy are from herds in which tuberculosis is present. It there- 
fore seems probable that most of such animals arc affected with bovine 
tuberculosis though the disease has not progressed sufficiently in them 
to be macroscopically visible. There are instances, however, of reactors 
to tuberculin being found in herds m which there is no history of tuber- 
culosis. An excellent opportunity was presented to study reactors of 
this kind during the past year. A shipment of cattle from the islona of 
Guernsey, supposedly free from tuberculosis, when they were retested 
at the port of entry at Baltimore, Maryland, had seven reactors." Three 
were posted and no lesions were found; an avian type of tubercle bacil- 
lus was recovered from the spleen of an inoculated guinea pig. In this 
report Mohler mentions that two of six cattle reacted after being fed 
human tuberculous sputum. Hastings and co-workers** conclude from 
their studies "that the observations made indicate that a positive 
response to tuberculin is not absolute proof of infection with tubercle 
bacilli. Some other of the mycobacteria may invado the tissue and 
sensitize to tuberculin." 

Directiom for Applying the Intradermic Test. — Materials required: 
cotton and alcohol for cleaning the tail fold; 35-mmim syringe with 
a Vi inch 25-gauge screw needle. Wipe the tail fold clean with cotton 
moistened in alcohol. Inject not more than 1 minim of tuberculin into 
the skin near the ventral border of the tail fold about one-half the 
distance from its base. The New York State B. A. I.” recommends that 
50 to 60 injections be made froin 2 cc. (30 minims). Insist that the ani- 
mal be properly restrained. 

Reading the Intradermic Test. — ^At the end of about 72 hours observe 
the results and classify according to the following code: “ — " negative; 
“X” slight reactions, to % inch; “XX" marked reactions, to 
inch ; extensive reactions, 1% to 1% inches. 

The Double Intradermic Tuberculin Test. — For a number of years 
after the introduction of the intradennic method, it was applied in 
combination with the ophthalmic test More recently it is used alone, 
or in combination with intradermic injection of the vulva. This is done 
by grasping the left vulva, at Uie lower portion, between the thumb 
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cattle; and change'of ownership of farn^, often returned the infection 
to its original status. Since the adoption of the Accredited Herd Plan 
supported by State and Federal appropriations, area testing, prompt 
disposal of reactors, adequate disinfection, and regulation of movement 
of cattle, have greatly reduced the areas of infection. According to the 
Report..of the Committee on Tuberculosis of the U. S. Live Stock 
Sanitary Association, December 1938, “all counties in all states will 
have been declared modified accredited areas by December, 1939”; 
tuberculosis in a modified accredited area does not exceed one-half of 
1 per cent. This is the most extensive animal-disease control program 
ever attempted. 

In many instances failure to control the disease has resulted from 
lack of consideration of channels through which the bacilli flow. This 
has led to the construction of individual mangers and the use of indi- 
vidual drinking cups in stables where complete elimination of tuber- 
culous cows proved to be unusually difficult. By this means it is possible 
to keep the disease within reasonable limits and to prevent widespread 
contamination before the nonreacting open cases are finally detected. 

In Europe the Bang ^fethod of control is reported as successful in 
the Scandinavian countries. Under this plan a herd is tuberculin-tested 
annually and all animals showing clinical tuberculosis arc slaughtered. 
Nonclinical reactors are segregated. Calves are fed on sterilized milk 
or milk from nonreacting cows. Since reacting noncUnical cases of 
tuberculosis are often spreaders, the success of this plan depends largely 
on the intelligence and knowledge of the personnel, as well as the de- 
gree of separation of tlie reacting and nonreacting groups on the same 
farm. 

The Ostertag Method depends on the earliest possible removal of 
cases of open tuberculosis without the aid of tuberculin. Since it is 
impossible to differentiate between open and closed cases with a rea- 
sonable degree of accuracy tiiis metliod is of little value. From a staml- 
point of control, every cow known to be infected, though perhaps not 
diseased in tiie ordinary clinical sense, should be regarded as an open 
case. 

“It is the sources of' the tubercle bacillus and the channels through 
which tliesc bacilli flow and are passed from one host to another that 
arc or should be of .chief importance and concern; for the prevention 
of tuberculosis is neither more nor less than preventing the passage of 
living tubercle bacilli from a tuberculous to a non-tuborcifloiis animal 
or person" (Watson).** 

fminunization Against Tuberculosis . — Koch found th.at when a 
guinea pig, with a subcutaneous focus caused by subcutaneous inoculn- 
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aud finger of Ihe left hand and imceting the 

dlareaUon hetneen the .Un and mucous membrane halt «ny 

the Upper and lo-ivcr commissures nnimals have not reacted 

In so-called problem herds, ^^hcrc inftclcd annua . , ggnsj. 

to the usual teste, tabercuhn is injected into aJ => 

tivit> such as the region of the neck, the cerv . , , tubcrculo- 
nnte that "the cerin«il test is of particular l alue “ „ 

SIS in knonn infected herds and ita use should h“ ■, of Cal- 
The Ophthalmtc Tubermlm Test —The ophthalin - oonccn- 

mctlc was introduced m 1907 U is made '>5' P ^ j of about 

trated tuberculin, or a disk of tuberculin in the eye At the 
two hours a second instillation is made and six ‘ ^a, 

is observed A reaction is indicated by redness of the ^ ^3 

swelling of the lids, and a free discharge of pus from the inn 
In large stables m the winter it is common to observ e several i 
both before and after the instillation with a slight grcjish or y 
mucous discharge from the eye As a result of the ’ ’'Hl.owhat 
may develop a greyish discharge after four to six hours that s . ^ 
resembles a reaction, but is more transient disappearing af cr 
two hours A typical ophthalmic reaction with persistent conj^c 
and purulent discharge is conclusnc evidence of tuberculosis T le op 
thalmic test has some value m «pecial cases, but its routine use 
been largely discontinued , ^ 

Examination of Excretions and Secretions — As a supplement o 
tuberculin test, guinea-pig inoculation of mucus taken from the csop n 
gus with a sputum cup, has sometimes revealed open tuberculosis m 
ammals that failed to react Indication for the use of this method 
when, after repeated testing, the percentage of reactors remains hig 
Desensitization to tuberculin was not infrequent when subcutaneous 
testing was m general use 1 have repeatedly found one or more open 
cases m herds directly after the removal of all animals reacting ^ ^ 
subcutaneous test A report on this subject has been made by Uda 
and Birch Gumea-pig inoculations may also be made from vagina 
excretions, feces, milk, and exudate taken directly from the trachea 
Such examinations are applied for the detection of open cases of tuber- 
culosis as a part of the Osteriag plan 
Methods of Control. — Smee the discovery of the tubercle bacillus 
in 1882, and of tuberculm m 1890, various methods of control have 
been adopted m countries havmg an important dairy industry In the 
United States tuberculosis was eradicated from many individual herds 
before the adoption of a country-wide campaign m 1917 But this had 
little effect on the general distribution of the disease Exchange of 



TUBERCULOSIS 


cattle; and change'of ownership of farms, often returned the infection 
to its original status. Since the adoption of the Acctedit&d HsTd Plan 
supported by State and Federal appropriations, area testing, prompt 
disposal of reactors, adequate disinfection, and regulation of movement 
of cattle, have greatly reduced the areas of infection. According to the 
Report.of the Committee on Tuberculosis of the U. S. Live Stock 
Sanitary Association, December 1938, “all counties in all states will 
have been declared modified accredited areas by December, 1939”; 
tuberculosis in a modified accredited area does not exceed one-half of 
1 per cent. This is the most extensive animal-disease control program 
ever attempted. 

In many instances failure to control the disease has resulted from 
lack of consideration of channels through which the bacilli flow. This 
has led to the construction of individual mangers and the use of indi- 
vidual drinking cups in stables where complete elimination of tuber- 
culous cows proved to be unusually difBcult. By this means it is possible 
to keep the disease within reasonable limits and to prevent widespread 
contamination before the nonreacting open cases are finally detected. 
In Europe the Bang Method of control is reported as successful in 
the Scandinavian countries. Under this plan a herd is tuberculin- tested 
annually and all animals showing clinical tuberculosis arc slaughtered. 
Nonclinical reactors arc segregated. Calves are fed on sterilized milk 
or milk from nonreacting cows. Since reacting nonclinical cases of 
tuberculosis are often spreaders, the success of this plan depends largely 
on the intelligence and knowledge of the personnel, as well as the de- 
gree of separation of the reacting and nonreacting groups on the same 
farm. 

Tlie Oslertag Method depends on the earliest possible removal of 
cases of open tuberculosis without the aid of tuberculin. Since it is 
impossible to differentiate between open and closed cases with a rea- 
sonable degree of accuracy this mcUiod is of little value. From a stand- 
point of control, every cow known to be infected, though pcrljaps not 
diseased in the ordinary clinical sense, should be regarded as an open 
case. 

“It is the sources of the tubercle bacillus and the channels through 
winch these bacifli flow and arc passed from one host to another that 
arc or should be of .chief importance and concern; for the prevention 
of tuberculosis is neither more nor less than preventing the passage of 
living tubercle bacilli from a tuberculous to a non-tuborculous animal 
or person” (Watson).*’ 

/mmum'zation /igomst rwbcrcufosis.— Koch found tlint nlicn a 
guinea pig, witli a subcutaneous ft>cus caused by Mibcutancuus inucula- 
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Hiniied '“icclion, the primary focus healed and lieP‘S 

haij ban fnnnd hopo that a cure for tuberculosa 

has apnarcntiv u”” certain of the human forms this expectation 
totue lacciuLio™ 7”' another of pnr 

but none has stood the constantly advocated, 

lions of virulent an 1 ' Among these are various modifira 

tuer Kochi n nU ^'^^nslent human tubercle bacilli (Behnng, Klun- 
tnbe’rcle baAb of tubercle bacilli (Hcyman) , and 

met”a„d GlTArth^* '>■>-->‘-”“8 media (Cab 

man and r.tli T Prosent time the Calmette method for both 

Calmette Method'*fR™p *“ Europe Expenmente with the 

ford.** ss j ^ reported by Gotten and Craw- 

sulta dn nni ! r ^ , faring, Traum, Hayes, and Henry ** Their re- 
that "a cfimn ^ m America 'Watson concludes 

substantiatp of five or six years does not 

of protectinn n ^ made for B C G vaccine as an efficient means 

and advance bovine tuberculosis As the animals grow older 

culous proces«es"r/^!i maturity, the percentage m which tuber- 
nianv coeno u ^ developing increases, and animal revaccination, in 
cases, has not prevented progressive disease " 
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fC/trontc Spea/ic Entente o/ Cattle, ParataiercuM 

. • t r.i.l infrvratin 


fCnronic 

T 1 ' ,r,.„nae 13 a hiEltly fntn' clirnmo infectious dis- 

DeSmtion.--Ioline s d amrrhea nnd emaciation persist for 

ease of cattle in which rcc presents typical thickening 

.ponths on PO — .3 caused by a specific 
and corrugation of the in to the tubercle bacillus 

a. ~ rrs-,:: sss 

cenUry. but it was n t^^^^ FrothinghanP reported the finding of 
careful study. In 189 t^aions, they considered the disease 

acid-last organisms m peid-fast rods as avian tubercle bacilli 

a lonn of tuberculosis, » enteritis in cattle had been recognized 

In Denmark a ctironi Bang* announced that the arnl-fiust 

for years previous „eiUier an avian tubercle bacillus nor a 

d"atrflVoTth“ manunalian tubercle bacillus, but a d.Eerent, 
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specific microorganism As a name for the di'^easc, uhieh had 
ously been considered a special form of tuberculosis, he sugges 
enteritis chronica hovis pseudQtvberculosis, or paratuberculosis Ilo 
transmitted tlie disease experimentally b> feeding diseased mtestina 
mucosa His description of the morbid anatoiiij and symptoms is re 
markably complete He speaks of the long period of incubation, the 
slow spread the recurrent symptoms, the occa'oonal rapid gain m fiesh, 
the possible recovery from light attacks, and the incurable nature o 
severe forms Subsequent ob*:cr\er3 have added little to his description 
of the symptoms and lesions In 1007 MTadjean* reported upon the 
occurrence of the disease in England, he confirmed the work of Bang 
with respect to the specific etiology and nature, and gave to it the name 
Johne s disease The bacillus was first grown m pure culture by Twort,* 
m 1011 The disease ivas first described m the United States by Leonard 
Pearson ^ 

Etiology — Johne’s disease is widely prevalent in Europe and Eng- 
land, including the Channel Islands Beach and coworkers,* give an 
estimate of I per cent infection in England and report lU occurrence 
in America in 27 states, including 8 herds belonging to Colleges of Agri 
culture, and 76 Wisconsin herds Lash and Mohlcr* wrote m 1930, 
‘There is no doubt that the infection has spread to virtually e%ery 
State,' and Johnson’* added m 1945 that the di'ca'ic whicli is already 
widespread, is increasing In its distribution, the disease is chiefly a 
serious endemic in certain herds it is not thickly scattered through 
the herds of any given area m this country 
In 1949 the principal centers m the United States were reported to 
be New Jersey, Ohio, Indiana Wisconsin Washington and Oregon, 
central Minnesota, and the northwest corner of California South 
Dakota Missouri Kansas, Oklahoma Utah, Idaho Arizona, and 
Wyoming are exempt Elsewhere the infection is sparsely scattered ** 

Because of the prcsenceof affccled av well as infected animals which 
are permanently non chnical the estimated prevalence is probably too 
low 

On aad soils the symptoms of Uie disease arc more active than m 
areas where the sod is alkaline 

A seasonal increase in summer la mentioned by Hess (Bern), who 
states that it is chiefly observed in cattle at pasture Because of an 
apparent increase during the summer wJiich be revealed by tests con- 
ducted in the spnng and fall Hagan’» has suggested the possibility of 
reinfection from the pasture 

The age when symptoms are mist often observed is from two to six 
years Infection readily occurs m younger animals, but on account of 
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the long period of incubation, from six months to a year, physical signs 
are rarely met with until the animal approaches maturity. Calves often 
react to johnin. In a test conducted by Ernest," "a surprising number 
of young animals reacted. In one lot of twenty-one calves, ranging in 
age from three weeks to six months, there were found seventeen reactors 
and two positive suspects.” In conducting transmission experiments, 
Meyer" was more successful whcii young animals were used, and he 
concluded that "the natural infection probably takes place in the early 
days of life by contact with infected mothers or surroundings. The 
possibility of infection in certain pastures, where ilf. paraluberadosis 
leads a saprophytic life, cannot be denied, and it is probably of im- 
portancolfor tlie infection in adults.” In the monograph by Twort and 
Ingram" it is reported from the Channel Islands that mature healthy 
cows (5 1)0 6 years old) when put on infected farms do not develop the 
disease, and that the malady is chiefly confined to iow-Iying districts. 
In a herd in New York, where there had been five deaths from Johne’s 
disease in the previous five years, Udall tested with johnin intra- 
venously the entire herd of 20 adults and 8 calves. Nine reacted, and 
six of tliese were 2-year-olds; the other ages were 3, 4, and 7. Nearly all 
of the reactors presented physical symptoms. There is an age immu- 
nity. 

Bacteriology . — Mycobacterium paratuherculosis (Johne's bacillus) 
so closely resembles the tubercle bacillus that positive differentiation 
under the microscope is difficult, but it may be indentified by its smaller 
sire and its arrangement in clumps in the tissues and, feces. The acid- 
fast and alcohol-fast characteristics are ideatical with those of the 
tubercle bacillus. It is difficult to culture, and aberrant strains are fre- 
quently observed. Hastings, et al.“ state that the frequency of isolation 
of what are apparently avian tubercle bacilli from supposed lesions of 
Johne’s disease deserves consideration, and he finds further suggestion 
of a relationship in the fact that avian tuberculin is used as a diagnostic 
agent for Johne's disease. 

Its habitat within the animal is in the diseased mucosa and the 
mesenteric lymph glands. In histological sections of affected tissues it 
is present in great numbers. Detached particles'of the mucous mem- 
brane of the rectum may show many of the bacilli in stained smears. 
Animals may harbor the infection for years and yet show no signs of 
the disease. In culturing the glands of cattle, rabbits, and swine, Hast- 
ings et a!.* observed that one may pick up acid-fasts almost anywhere 
in glands that show no microscopic eiddence of the disease, and from 
animals that apparently are in perfect health. 

The bacilli are eliminated in the feces, and, so far aa is known, in 
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no other manner It is probiblc that they arc being chmmatcd long 
before there are any symptoms It is eslimalcd that 40 to 60 per cent 
of the aficeted animals arc gi\mg off the organibms The habitat outside 
the body is unknown In experiments conducted by Lovell, Levi, and 
Francis*' on the survival of Jolmcs bacillus naturally infected fcccs 
exposed to atrao phcnc conditions contained viable bacilli at 246 days 
but not at 284 da>3 According to Bong* Uil disease sometimes dis- 


lit 


Iig 89— Mucous membrane of the Ueutn in Johnes disease (Hagan and 
Zeissjg Hep New York SUte Vetennary College 1927 28 ) 


appears spontaneously On the other hand, the spread may be rapid 
Artificial inoculation is not generally successful m any of the labo 
ratory animals though infecUon may occur when massive doses are 
given Hagan and Mansfield** were able to induce peritoneal lesions of 
the great omentum regularly m gumea pigs by means of mtrapentoneal 
injection of the bacillus The disease may be caused m cattle in its 
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typical form by intravenous injections or by the feeding of culture or 
lesions Natural infection undoubtedly takes place through tlie digesbve 
tract And while the bacillus has never been recovered from sources 
outside the body, the wide distribution of the disease under so many 
different conditions of housing and care leaves no doubt that it sur- 
vives wherever fecal contamination occurs 

Morbid Anatomy. — The cadaver shows extreme emanciation, me 
fatty tissue being greatly reduced and somewhat gelatinous On open- 
ing the abdominal cavity the small intestine appears to bo thickened 
even from external observation, this thickening is m sections separated 
by normal parts, and it is most marked in the terminal portion On 
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opening the affected parts of the small intestine, the mucosa is found to 
bo thickened three to four times its normal thickness and tlirown up 
m irregular folds On the surface of the folds, the mucosa is smooUi, 
but in the depths it is somewhat roughened and eroded, though exten- 
sive loss of substance does not occur In raio instances involvement of 
the entire intestinal tract may be met nith, jet m advanced clinical 
cases the changes in the intestinal wall nn> be so shglit as to pass 
undetected unless one is looking for Johne’s disease The rccum is fre- 
quently affected m tlie fonn of patchy coinigatjuns In the writings by 
Beach and Hastings* they cmphaMzc the frequemv of inflammntinn of 
tlie ileocecal vahe, stating that it inaj he grtatlj swollen, fifteen to 
twenty limes its normal sue, m several rtaitnig annuals, not showing 
s\ mptoms, the ileocecal v alv e w os markedly enlarged and inflamed The 
mesenteric lymph glands arc nsually cniorged and moist, but otlierwisc 
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, T« fth<M*nce of macroscopic evidence of 

without macroscopic changes demonstrated microscopically But 

the disease, acid-fast bacilli may „opi,ytic occurrence of acid- 

in view of recent observations on the saprop y ( j,sease 

fasts in glands and animals apparently no^al, a diagnosis 

on their presence alone seems to yjnntJfiM^^ 

Microscopic chanjes The i amine single or multiple 

they contain nests of large epithe loi ce ^ ^ lymphocytes 

aerlei Around the cell nests is a lone of leucocytes ana ‘ymf ' 

identical with that of the initial stage of a tubercle ‘ , 

ele, 'presents in its early formation nothing 

cither mils components or m their arrangement — Usler 

Symptoms -The period of meubaUon is estimated a ^ 

months to a year, and m many instances it is considerably longer The 
frequency ol Johne s disease at the age of tw o and three years » ^“8; 

15 suggestive of infection as a calf Infection seems to occur much ess 
readil> than in bovine tuberculosis, usuallv not more than one 
cases occur on a farm m a year Beach* cites an instance where three 
animals were introduced into a herd in 1910, two were sold in 19ia 
because of symptoms, the third was sold in 1913 for the same 1®^®° 

In the period 1913 to 1921 Blteen animals were removed In “toner 
herd it was two years after introduction of an infected ammal before 
others showed physical signs Tlie first distinctive symptom is chronic, 
fetid diarrhea without straining The appetite is usually good, and tne 
attitude lively The milk flow is decreased The temperature is normal, 
and the condition gradually becomes poor The pulse is said to be some- 
what stronger than normal If the diarrhea is checked by means o 
medication or dry feed, it soon returns Without any treatment the 
diarrhea may stop for months the feces being normal In such cases the 
nutrition improves Bang* noted a gam of 50 pounds m a month in one 

case Peculiar nervous symptoms are mentioned by both Bang and es^^ 

The diarrhea is aggravated by a diet of green food, such as bee 
pasture Finally emaciation becomes extreme, the eyes are sunken, 
recumbency is constant . 

Often the disease becomes active after parturition, a suggesUou ® 
It has been latent for months, possiblj since exposure as a cal w 
doubtful that an infection leadmg to clinical symptoms is ever over- 
come Deaths from Johne*s disease have been observed in cows whose 
feces remained normal through the entire course 
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Diagnosis.— Chronic recurrent diarrhea associated with a poor gen- 
eral condition is strongly suggestive of paratuberculosib. In herds where 
the infection is known to exist, the appearance of this syndrome follow- 
ing parturition is almost conclusive. On rectal examination one may 
encounter the typical corrugations on the mucosa, but this is unusual. 
Microscopic examination of a piece of mucosa removed from the rectum 
with the finger nail may reveal groups of acid-fast bacilli, and “an ex- 
perienced observer usuolly can be sure of tlie identification of the 
organisms seen.”” If there is no other evidence of the disease, the 
significance of acid-fast rods is uncertain. Negative results do not 
exclude the possibility of infection. 

Johnin (paratuberculm) was first prepared by Twort and Ingram® 
shortly after they succeeded in growing the bacillus in pure culture. 
It is made from Johne’s bacillus after the metliod used in the manu- 
facture of tuberculin. Because of the difficulty of obtaining abundant 
growths on media its preparation is expensive. According to Ernest^® 
Johnin gives temperature reactions that are about what one would 
expect in tuberculosis from tuberculin. Beach* has used johnin exten- 
sively in tVisconsin and reports it to be more successful than avian 
tuberculin. It is claimed of johnm that it does not cause reactions in 
cattle affected with tuberculosis. In 1946 Johnson*® reported that intra- 
dermal johnin with a potency equal to that of mammalian tuberculin is 
now being prepared, and tliat in many instances the johnin used in the 
past was not highly potent. But Hagan and Zeissig*' maintain that 
johnin will cause reactions in cattle sensitized to avian tubercle bacillus, 
and Hagan*' has found all johnin products inferior to avian tuberculin 
administered intravenously. While johnin reveals many infected ani- 
mals its use has not led to eradication of the disease from infected herds. 
Whether this is due to failure by johnin to reveal infected animals, or 
failure by man to control the sources of infection, is yet to be demon- 
strated. The technic of the intravenous johnin test is as follows : 

Take three preinjection temperatures at two-hour intervals. Omit 
animals with a temperature of lOS^F. or higher. Inject the prescribed 
dose intravenously immediately after the third preinjection reading. 
Resume the temperature readings one hour after the injection and con- 
tinue every hour for twelve hours. A nse in temperature may occur as 
early as one hour after injection, but the majority of reactions are ob- 
served in from three to eight hours. A rise of 1.5® or more above the 
preinjection^ temperature constitutes a reaction, but this elevation 
should continue for at least three hours, and it may persist for twelve 
hours or more. In general Uie rise in temperature is less marked than 
m the tuberculin test for tuberculosU, but the physical reacUon is 
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t " ™-" a„d pe..t ler Iro. o.e to two 

hours , i,f„h^4notomy -Hustings, Beach, and 

Kelahons of 24 reactors to the ^ 

Mansheld* have reported the autopsies ol 
The results ^ ere as follows 


Nonnal Ileocecal valve ' 7 

Marked mvolvement of the ueocecai , , . 4 

Slight involvement of ileocecal valve and intestin ^ 

Marked involvement of the ileocecal valve on y 3 

Slight involvement of the ileocecal valve only ^ 

No changes ,« is? 

m 36 of the 37 reacting animals examned 

The limitaUona of lohnin as a dia^ostio g ^ chronic 

New Zealand Report- for 1938 in the "^,.Xmat^^ 
bacterial infection of cattle presenU vc^ F occurrence of further 

of control, a most disappointing feature being the occur ^ 

cases on certain farms on which the entire he^ have baan s 1 
to twice yearly tests with the diagnostic uSS^Mobnin « ^ 
apparent that, on at least a percentoge of fams, the 
Johne’s disease presents most fonmdabJe difficulties isihercle 

Avian Tniercnlm -Because of the similarity of ‘b= “™“ ‘ 
bacllns to Johne’s baeillus. avian tnberonlm was used by Olaf Ba g 
^ a diagnostic test in 1908 The results led him to believe thut a diag 
nostic method, comparable to that of the test f bereulosis had be ^ 

found In 1910 he reported its use on 1,700 cattle mth “ y,at 

per cent as revealed by 60 autopsies But there is little to 
avian toberoulm has contributed matenally to the control o 
disease since it was first used as a diagnostic agent about iwen y 
years ago Hogan and Zeissi^' hove reported on the '"Htive 
of BMan tuberculin and johmn when injected by \ariou3 in 
different species of animals They concluded “that ^hen 
cattle and other animals naluraU> or artificially infected w 
organums of Johne’s disease, avian tuberculin apparently has P 
results identical wiUi those obtained with johnm ” In their him 
avian tuberculin and johnin have failed more often than they avP 
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succeeded in eliciting reactions in animals in advanced stages of the 
disease. 

Methods of Control.— While johnin and avian tuberculin have been 
in use for years, there are comparatively few autopsy reports to indicate 
their degree of accuracy as diagnostic agents under field conditions. 
Furthermore, little is known of the extent to which reactions fail to 
occur in infected cattle. It has been predicted that the disease will 
finally reach the same degree of concentration in the United States 
that it has attained in certain parts of Europe. Under the provision 
of the Federal Government that indemnity will be paid for reactors, 
there have been few claims, and there is little to indicate whether the 
disease is more or less prevalent now than it was twenty-five years 
ago. It is probable that improvement in sanitation attending the control 
of bovine tuberculosis has lielped to check the interherd distribution 
of Johne's bacillus. 

There is every indication that the calf is the chief soil for new infec- 
tion and that the new-seeding is largely in the first year of life. Thus 
the combat against this disease adds anoUier id the numerous reasons 
why the calf should be removed from its dam after birth, and perma- 
nently separated from adults until it reaches breeding maturity. 

The paths of exit from the body are not nearly so numerous in the 
case of Johne’s disease as they are in tuberculosis, since it escapes only 
in the feces. In its epidemiology, the dissemination is so slow and the 
disease so insidious that it may become established in a herd before its 
presence is revealed. Nonclinical carriers may be added by purchase. 
Thus the disease requires, even more than tuberculosis, the practice of 
stable and pasture hy^ene directed against the spread of an unrecog- 
nized infection withm the herd, a hygiene that will prevent the ingestion 
of bacilli which may reach the feces. Fundamentally, it is the prevention 
of fecal contamination of food and water. In the case of water this is 
readily accomplished in the important dairy states of the Middle West 
and East. Stagnant water in holes or streams needs to be avoided. 
Mangers and feed racks need to be so constructed that the animal does 
not eat off the ground, and mangers should be protected against sweep- 
ings from tiic stable floor. It is improbable that any diagnostic test will 
ever replace the effect of hygienic herd practice in tlic control of this 
disease. 

The failure of the campaign against Jolmc’s disease is shown in the 
following interesting quotation from Larson, Beach, and Wisnicky,’® of 
Wisconsin, where efforts against thc'’dbease have been especially active: 

"Field experience with Uic control and eradication of Jolme’ disease 
is not very encouraging. Even with the present diagnostic agent, johnin, 
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considered far better than the product which waa originally made, it is 
extremely difficult to eradicate the disease from a hefti. Perhaps the test 
itself is as efficient as one would expect a diagnostic test to be, but the 
fact remains that with our present lest and with such knowledge as wc 
have relative to the disease, and the procedure to be followed in elimi- 
nating it from a herd, wc find it extremely difficult, frequently iinpos- 
sible, to rid herds of the disease In rcvieiving our work in a consider- 

able number of herds, we can look back to only one heavily infected 
herd in which, at the present lime, we have reasonable grounds to 
believe that the disease may have been eliminated. ... It is not feasible 
to quarantine since Uie owmci cannot be assured that the disease can be 
eliminated. ... As it works out infected herds are not prevented from 
being disseminated. ... It would be of interest to condemn entire herds. 
... In time it will be too late. . . . Cattle arc consigned to sales from 
herds known to be infected. . . . The disease is never considered by 
purchasers of stock at sales ’’ 

A method of control suggested by the report of Lovell, Levi, and 
Francis,*^ that naturally infected feces experimentally exposed to at- 
mospheric conditions did not contain viable bacilli at .284 days, led 
Marsh” to a trial with an infected ranch from which all cattle had 
been removed and which was not restocked for approximately one year; 
the results indicated that premises could be freed of Uie infection by 
this procedure. This was followed by an experiment with sheep upon 
which Uie following summary was reported: “The history of this out- 
break of Johne’s disease in sheep indicates that where sheep run as a 
farm flock become infected with Johne’s disease, the infection can be 
eliminated from the farm by disposing of all the sheep, and leaving the 
area free from sheep or cattle for one year before restocking."” 
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ACTINOMYCOSIS 
(Lumpy Jaw; Wooden Tongue; Big Head) 

Definition. — Actinomycosis is a chronic infectious disease affecting 
chiefly cattle and swine and caused by Actinomyces bovis - in cattle it 
attacks the bones of the head, causing rarefying ostitis; in swine it 
causes mastitis. Actinobacillosis is a chronic infectious disease affecting 
chiefly the soft parts of the head of cattle; it is characterized by ab- 
scesses and fistulae with thick connective- tissue walls and is caused 
by Acfinobanllus Ivoni'cresi. Pus from affected tissues contains charac- 
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considered far better than the product which was originally made it is 
extremely difficult to eradicate the disease from a herd Perhaps the test 
Itself IS as efficient as one would expect a diagnostic test to be, but the 
fact remains that with our present test and with such knowledge as we 
have relative to the disensc and the procedure to be followed in elimi- 
nating It from a herd we find it exlremcl> difficult, frequently impos- 
sible to rid herds of the disease In reviewing our work m a consider- 
able number of herds we can look hack to only one heavily infected 
herd in which at the present time we have reasonable grounds to 
believe that the disease may have been eliminated It is not feasible 
to quarantine since the ownei cannot be assured that the disease can be 
eliminated As it works out infected herds arc not prevented from 
being disseminated It would be of interest to condemn entire herds 

In time it will be too late Cattle arc consigned to sales from 
herds known to be infected The disease is never considered by 
purchasers of stock at sales ’ 

A method of control suggested by the report of Lovell, Lcvi and 
Francis that naturally infected fcccs experimentally exposed to at- 
mospheric conditions did not contain viable baei)h at 2S4 days, led 
Marsh®* to a trial with an infected ranch from which all cattle had 
been removed and which was not restocked for approximately one year, 
the results indicated that premises could be freed of the infection by 
this procedure This was followed by an experiment with sljccp upon 
which the following summary was reported The history of this out- 
break of Johne s disease m 'beep indicates that whore sheep run as a 
farm dock become infected with Johne s disease, the infection can be 
eliminated from the farm by disposing of all the sheep, and leaving tlie 
area free from sheep or cattle for one year before restocking ’ ** 
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tcrisHc yellireisli granules (rosettes) from Oj to 1 mm m diameter 
surrounded by radiating ciub-liko terminations 

Etiology —General Prevalence —In the United States actinomycosis 
has been mdclj prcralcnt m the dry Western Plains of the ilississippi 
Valley and m the states acsl of tlie Rocky Mountains lAs a sporadic 
and endemic disease it is frequent throughout this country It is espe- 
cially frequent on certain farms and m certain localities In the ambu- 
latory clinic of the Sell York State Veterinary College scicral cases are 
treated each year, and it is probable that in its general distribution the 
disease is equally prctalcnt m all parts of the United States It is said 



Fig 91 — 'Actiaob&CiUosis club4>canDg rosctlcs m pua from 
lymph gland X 300 (Courtesy of L R Vawter)* 

to be most frequent m low 1> mg districts, but there is little evidence 
to support this statement Such an influence could liardl> be applied 
to the Western Plains where the pastures are both high and dry and 
where actinomycosis is said to be frequent The statement that cattle 
fed upon coarse roughage are more subject to the disease ma> also be 
questioned In its cyclic occurrence m certain sections and on certain 
farms, it resembles contagious diseases m general Apparently it is 
more prevalent in Uic Southwest and West than m the East. Magnus 
son* estimates that at the slauglitcr house in Malmo 25 per cent of the 
older sows have actinomycosis of the mammary glands The ago mci 
dcnce is chiefly from 2 to 5 years 

Bacteriology— Actmomyccj bovu (The Ray Fungus) was first de- 
senbed by Wolff and Israel* m 1891 In 1938 Emmons* reported the 



ApTINOMYCOSIS 623 

findiBg of A. bouis in humans in 37 per cent of 200 pairs of tonsils from 
routine tonsillectomies. He writes, “It seems probable that Actinotnyces 
bovis is commonly present in the normal mouth and throat, and becomes 
pathogenic only under extraordinary conditions. The tonsillar crypts 
serve as an important reservoir for the saprophytic phase of this patho- 
genic fungus." It is also probable that Actinomyces bovis is com- 
monly present in the normal mouth and throat of animals, and that 
this is its chief habitat. In gross appearance actinomycotic pus is 
viscid, yellowish, and contains yellowish granules (“sulfur granules") 
which vary in size from minute particles to bodies 4 mm. in diameter 



Fig, 92— Branched filaments and coccoids in pus from bone actinomycosis. 
Gram stain. X BOO. (Courtesy of L. R Vawter)* 

that are visible without magnification. Pus from lesions of actino- 
bacillosis is similar in appearance, but the granules are smaller and 
not usually visible without magnification. Actinomyces is described 
by Magnusson as a gram-positive filamented microorganism capable of 
forming true branchings and easily breaking up into short segments and 
granules. In describing the granules of Actinomyces bovis, Magnus- 
son writes: “The most striking picture is seen in preparations stained 
according to Gram. Wc see large and small cocci, short and long, fine 
and coarse filaments. Small granules lying in the form of chains re- 
sembling streptococci, but also distinctly shaped short rods. Very often 
We sec distinctly shaped branched filaments, so-called mycelium with 
true branching. But on closer examination we sec that the numerous 
Cocci and small granules are nothing but broken-up filaments." 
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Magnusson was successful m transmitting tins infection b> means 
of artificial inoculation of jms and cultures in about 25 per cent of truJs 
Infection is Uiought to enter the jaw Uirough the aUcoh of the tetUi 
or an ulcer m Uie cavity of the mouth Tlus Uieorj is supported by the 
occurrence of the disease chiefly m joung cattle before the keth be 
come permanent Ihe infection docs not spread Uirough the lymph tUc 
s> stem and it is not know n to attack Uic 1> inph gland-, 

Actmobaciilus lignicrcn (Lignicrcs and Spitz)* is the usual caust 
of actinomycosis of Uie soft parts of the head if the bone is not in 
\olvcd these include the toncuc fwoodtn tongue) lips guiiw palate 
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Fig 93 — Cluba and roaeUes in pus from aclinom) costs of mandible 
X 360 tCourlcsy of L R Vawler)* 

and adjacent lymph glands In addition it may cause lesions m the 
larynx esophagus rumen and reticulum liver, lungs and serous mem 
branea The mouth is thought to be its normal habitat It is a gram 
negative rod that may appear in long chains in the pus granules In 
these granules there are no central radiatmg filaments, Uie center con 
sists of clusters of gram negative bacilli and the radiating clubs are 
smaller and more numerous than m Acltnomyces boon This disease is 
easily reproduced by means of artificial inoculation with pus or cultures, 
and natural infection enters through the raucous membrane 
Thus actmomycosis of the maxillaiy bones and most cases of actmo 
mycosis of the udders of sows is genuine actinomycosis while that 
affecting the soft parts of the bead, the digestive and respiratory tracts 
of cattle 13 chiefly actmobaallosis 
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Mode of Infection . — ^Ulcers on the oral mucosa and around the alveoli 
of the teeth are regarded as the port of entry of Actinomyces bovis into 
the maxillary bones. The theory is supported by knowledge of its habi- 
tat in the mouth and by the prevalence of the disease in young animals 
during the period of change of teeth. Recurrent endemics in groups of 
young cattle on the same farm at intervals of three to five years, are 
suggestive of contagion. Such a view is supported by the positive re- 
sults of Magnusson’s transmission experiments, and by the epizootic 
actinobacillosis described by Ligmeres and Spitz.* There are numerous 
instances, however, where the disease affects only one animal m the 
herd. 

In actinomycosis of the soft parts of the head, such as tlie subcutis 
of the submaxillary and throat region, the tongue, and the pharyngeal 
ring, alveolar periostitis in association with shedding of teeth cannot be 
regarded as a predisposing cause. Yet the age incidence is the same, 2 
to 5 years. 

Infection of the mammary glands of swine has been attributed to the 
intimate contact of this organ with infected straw. Since it has been 
shown tliat the species of actinomyces infecting tiie mammary glands 
of tlie sow is not sapropliytic on gram awns and straw, but is parasitic 
in the mouth cavity, the tlieory has been advanced that infection is 
caused by the sharp tcetli of suckling pigs, a wound infection. 

Pathological Changes. — ^Therc arc two'cliief groups of anatomical 
changes in actinomycosis: those associated with clinical forms of the 
disease, and those found only on postmortem examination of apparently 
healthy slaughtered stock. 

In cattle the most irequent seat of lesions is in the bones of the jaw. 
Where these lesions have led to dcaUi or disposal of tlie cow because 
of extensive growths, there is usually a marked bony swelling of both 
Uie lower and upper jaws. On the surface there may be numerous small 
fistulous openings that communicate with the underlying spongy bone. 
The surface may also present one or more granulomatous suppurative 
growths of faoft tissue. In the mouth cavity Uie gums and palate are 
extensively swollen, the teeth are often loose, and tlie corresponding 
alveolar periostitis is accepted by most authorities os the ongin of the 
infccdon. Wljen Uic bony swelling is split with a saw, Uie interior is 
found to consist of spongy bone (rarefying ostitis, "osteosarcoma") 
infiltrated wiUi pus. The lesions are purely local. When Uie lymph 
glands contain legions, infection may be attributed to actinobaciUus 
r.iihcr than actinomyces. 

'Flic lesions of clinical fonns of actmobaciUcsis of the soft parts of 
Uic head and neck are chiedy of Uie nature of on infectious granuloma 
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containing foci of pus, or Ihcrc may be typical abscess fonnations. 
These growths may be located anywhere in the tubmimUary repmn. 

A far less frequent, but more serious, location of lesions is witlun or 
outside the pharynjicai ring. Actinomycotic abscesses in tlie soft tissues 
outside the pharyngeal or laryngeal wall are small, multiple, and Ihick- 
walled. On the mucosa of the larynx and pharynx they are found as 
polypoid growths containing pus, or as granulations. Actinomycosis of 
the tongue occurs in the posterior part; it is enlarged and ulcerative on 



Fig. Ma— A cliDoaiycosIa. 


the dorsal si^face. Oftea there is marked thickening and induration of 
the muscular tissue (wooden-tongue). The submucous tissues of the 
lateral surface may contain numerous small actinomycotic nodules; 
Uiere may also he larger and deeper abscesses. In association with 
lesions in the mouth and throat one often finds an involvement oI the 
submaxillary and retropharyngeal lymph glands; they are swollen and 
cont^ acUnomycotic foci made up of grayish-red soft walls and an 
interior of thick creamy pus. All of these changes in the soft tissues are 
attributed to actinobacillus. In the pus one finds numerous granules 
which present the typical rosette form with well-defined clubs, but the 
^anulea contain no scam-postive eVementa. 
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In the udder of the sow there are many small abscesses embedded m 
the dense fibrous connective tissue areas. Incision of the mfected tissue 
discloses nodules from one-fourth to one inch in diameter; these contain 
pus filled With calcified granules. On the surface of the mammary glands 
are fistulous openings and granulating ulcers. 

Internal actinomycosis is met with in slaughtered animals not show- 
ing clinical signs. The causative agent is Actinobacillus. The lesions are 
found in the rumen, reticulum, lungs, pleura, peritoneum, liver, and 
adjacent lymph glands. According to Davies and Torrance® differentia- 
tion of these lesions from tuberculosis may be impossible on macro- 
scopic examinaUon. In 1921 Beaver’ reported that next to tuberculosis, 
actinomycosis was the most common specific pathological condition 
seen in cattle slaughtered at the abattoirs of South St. Paul, and that 
while it usually involved the head, it was not infrequent in the tongue 
or lungs; a case of actinomycosis of the omentum was described. Moore 
has called attention to the error of confusing pulmonary actinomycosis 
with tuberculosis, and the fact that actinomycosis may attack any 
organ in the body. 

Symptoms. — Actinomycosis of the maxillary bones comprises about 
two thirds of the cases met with in our ambulatory clinic, and at leas 
three fourths are between the ages of 2 to 5 years, regardless of the 
location of Uie disease. According to Davies and Torrance® Actinobai^- 
lus is the cause of 70 to 80 per cent of clinical actinomycosis in cattle. 

AcHnomycosU of the bone first appears as a circumscribed immovable 
bony swelling on tlie upper or lower jaw; as a rule this swelling cor- 
responds to the posiUon of the third or fourth molars. In our senes the 
left lower jaw has been the most frequent location. Often the owner 
think, it has been caused by a blow. The octmomycotio_ growth may 
enlarge rapidly, involving a large portion of the face within one to two 
months. In such cases examinaUon of the mouth reveals a swelling of 
the hard palate, and, in some, loosening of the molar teeth. Swelling 
of the nasal bones may cause inspiratory dyspnea. EaUng is difficult. 
Rapid growth of the swelling soon leads to emaciation and slaughter. 
As a rule the rarefying ostitis develops more gradually; after six to 
eighteen months growth may entirely cease, leaving a swelling from 
2 to 6 inches or more in diameter. Fistulous openings and granuloma- 
tous swellings are usually present on the surface, and the skin L. adlier- 
ent to the bone. The pus from actinomycoUo fiatulae and abscesses of 
the bone and soft parts of the head is thick, creamy or gummy, and 
>cilowish or white in color. That even small lesions arc painful in the 
early stages is shown by violent objection of the cow to examination. 
Thus the course, os measured by the rate of growth of the swelling, is 
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extremely variable In certain groups the ostitis takes on a malignant 
form that soon destroys, while in others the chief manifestation is an 
unsightly blemish After the swelling ceases to grow, the fistulous open- 
ings and granulations heal, but the lesion may become active again 
after a few months So long as the lesions remain small and circum- 
senbed there is no disturbance of nutation, and even when they become 
several inches in diameter the general condition may remain good 
Chewing is painful when the alveoli are involved in an extensive rarefy- 
mg ostitis of either the upper or lower jaw 
The prognosis is not good, for the bony growth cannot be removed 
surgically, neither can it be resorbed At best the affected animal has a 
greatly diminished value In herds under municipal dairy and milk 
inspection such animals are not permitted to remain While there is no 
evidence of direct conveyance from animal to man or between animals, 
the possibility that such comeyance may occur justifies isolation or 
slaughter The cyclic recurrence of the disease m an enzootic form does 
not completely harmonize with the theory that it is a wound infection 
disease In a group of joung heifers the disease ma> attack tbe*bones 
of file face in 10 per cent of the individuals during a period of six to 
twelve months Following this there may be an interval of freedom 
from jhe disease on the farm for four or five years, when another 
similar outbreak may occur this is suggestive of contagion 
Actinomycosis of the soft parts of the head and throat presents a 
variety of symptoms acccfrdijig to the location and extent of the disease 
In the subcutaneous tissues of the submaxillary and parotid region one 
finds swellings that are circumscribed diffuse, or multiple On palpation 
they are neither hot nor painful and usually are not attached to the 
bone The fact that they arc movable distinguishes this type from 
genuine actinomycosis In some cases there is a marked swelling of the 
adjacent lymph glands The most frequent location is in the submaxil- 
lary region and near the low er border of the parotid region Occasionally 
there may be a firm, circumscrilicd, round subcutaneous nodule on the 
face about midway between the eye and the commissure of the lip 

Acttnornycosis of the tongue is marked by salivation and difficult 
mastication On palpaUon along tlie lateral border, %entral to the 
papillae, one may fee] submucous nodules, especially along the posterior 
half The tissue in this part is firm to the touch — ^"woody,” and manipu* 
lation of the longue is painful 

AcUnomycosis affecting the pharyngeal nng is less frequent Uian the 
preceding forms, but it is important in relation to tuberculosis of Oie 
retropharyngeal or submaxillary lymph glands In both affections there 
may be an insjuratory dysimca This sy mptom, when chronic, is com- 
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monly taken as positive evidence of tuberculosis of the retropharyngeal 
lymph glands. But actinomycotic granulations or abscesses in the 
pharynx or larynx, or actinomycotic abscesses in the submucosa of the 
pharynx may induce symptoms identical with those of tuberculosis of 
f^he retropharyngeal lymph glands. Abscesses outside the lymph glands 
or the mucosa of this region are difficult to locate, even when they are 
large enough to induce inspiratory dyspnea. 

The prognosis in actinomycosis of the soft parts is good. With few 
exceptions drainage is possible, and the entire condition is less malig- 
nant than rarefying ostitis. 

Treatment. — Actinomycosis of the subcutaneous tissue in the region 
of the head responds to appropriate surgical treatment. Under local 
anesthesia, abscesses are opened, and fibrous circumscribed growths 
may be dissected out. Pack the wound cavities with gauze saturated 
with tincture of iodine. After twenty-four to forty-eight hours these 
may be removed and open wound treatment employed. After the wound 
IS nearly or quite healed there may be a gradual return of the swelling 
because of incomplete elimination of the infection. In such a case inject 
Lugol's solution (5 to 20 cc.) directly into the swollen tissues. The im- 
mediate effect is a marked increase in size, but tlie growth is finally 
rcsorbed and ceases to be active. 

Potassium iodide exerU a specific curative effect in many cases of 
actinobacillosis. The daily dose is from 1.6 to 2.5 drams (6-10 Gm.). If 
iodism appears suspend the treatment for a week. The symptoms of 
iodism arc lachrymation, marked dandruff, and loss of appetite. In 
addition, iodine may be applied locally in the form of tincture of 
iodine or Lugol’s solution. The internal administration of iodine is of 
doubtful value in extensive involvement of the bone. At several points 
around the base of a swelling, Lugol’s solution of iodine may be 
injected subcutaneously, as well as directly into the diseased tissues. 
Beneficial effects from iodine have been chiefly obscr\’ed in involve- 
ment of tlic soft parts. I have administered potassium iodide repeatedly 
in actinomycosis of the bone with no apparent benefit. If the bony 
growth is small and not growing rapidly, its development may be 
retarded by combined local and internal medication with iotlme. After 
Uic development has ceased it may be possible to secure healing by 
means of an operation on circumscribed small bony growths attached 
to the lower jaw*. Sodium iodide intravenously (30 Gm. per 500 cc. 
water) at 18*day intervals has pro\«l effecti\e and convenient in the 
trcatraeul of acUnomyeosia of the toft p.irts, not involving the bone. 
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Various forms of iodine have been rtcommtndcd for their special 
effect upon actinomycotic growths, some of these maj be administered 
intramuscularly or intravenously There is no evidence that their action 
IS different from that of tlic ordinary forma of iodine In an experience 
limited to the treatment of ten cases Kingman and Palcn* conclude 
that streptomycin in the handling of actinomycosis of tlie bone m 
cattle has been extremely encouraging Do'-age consisted of 5 Gm of 
streptomycin in 10 cc distilled water injected subcutaneously around 
the periphery of the area every day for three days 
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when conditions favor the distribution of infected animals. Thus the 
disease has chiefly prevailed where horses were assembled in large num- 
bers, as in armies, cities, and camps. With the scattering of horses from 
such centers it spread to the country. E6fective methods of control under 
war conditions were not found until the period of World War I. For 
centuries the disease has been recruited in Europe from Russia where 
a primitive animal industry prevails. In 1912 there existed a chain of 
diagnostic laboratories extending from Budapest to Copenhagen, and 
in all of these blood was examined for the detection of glanders m horses 
entering from Russia. 

Etiology. — Prevalence . — ^With increasing knowledge of the use of 
inallein and the passing of horses from the cities, glanders has become 
almost unknown in this country. Germany and other countries in Cen- 
tral Europe suffered from a heavy invasion during and after World 
War I, but the disease is now greatly restricted except in those countries 
where sanitary control is undeveloped. 

Man may acquire equine glanders by direct or indirect contact with 
diseased animals, though this form is relatively infrequent. Artificial 
inoculation is successful in guinea pigs, rabbits, dogs, goats, camels, 
mice, and rats. Sheep, swine, and pigeons show a high resistance. Cattle 
may be infected artificially, but they never contract the disease by 
natural infection. Osier states that among laboratory workers Bacillus 
mallei has caused more deaths than any other germ, and that in work- 
ing with it greatest precautions should be taken. Under favorable con- 
ditions horses may recover. 

Bacillus mallei is a non-motile, straight or slightly curved gram- 
negative rod, 2 to 5 microns in length. The ends are usually rounded 
and the contour irregular. Its habitat is in the nasal secretions and in 
nasal, pulmonary, and skin lesions of glandcred horses. In stained 
smears from lesions it is ordinarily not recognized, for there is no spe- 
cific stain. On potato cultures it often gives a honey-colored deposit. 
When taking specimens for culture (lymph glands, abscesses) they 
should not be incised. It survives for not more than Uo to tlirce months 
outside the body. 
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halation is rare Where many horses are together, as in camps and 
armies, condiUons favor the spread of glanders through common 
troughs and mangers 

Types oj Injection— AiitT entering the digestive tract m contami- 
nated food or water, infection is earned from the pharyngeal or intes- 
tinal mucosa in the circulatory system to the lungs Here it localizes 
and forms the primary lesions The presence of infection m the circula- 
tion IS shown by fever immediately following artificial feeding While a 
few authorities regard the intestines, spleen, and liver as the primary 
seat of the lesions, the majority bold that the primary development is 
m the lungs This belief is supported by the findings of marked changes 
m the lungs of many horses not othenvise manifestly diseased In addi- 
tion to the primary lesions m the lungs, the infection tends to localize 
m the nasal mucosa (nasal glanders) and in the skin (farcy) 

Morbid Anatomy . — Lung Lesions — ^The most constant lesions are 
m the lungs They contain tubercle-like nodules (nodular glanders), or 
there may be a lobular pneumonia (diffuse glanders) Often the nodules 
are extensively scattered, they are grayish externally, yellowish m the 
center and surrounded by an inflammatory zone The pneumonic type 
presents larger brownish red nodules, up to Va inch in diameter, and 
these may have fused to form a large granulomatous mass 
Nodular lung glanders may be acute or chronic The two forms have 
been described as follows by Frothmgham ‘ 

The acute nodule presents small dark-red foci of hemorrhagic pneu- 
monia, in size it vanes from I to 4 mm In a more advanced stage the 
nodule is gray with a yellowish center and surrounded by a red zone — 
Fig 95 The chronic nodules may be few or many, as in the acute form 
The pneumonic focus becomes organized by the formation of epithelioid 
cells, giant cells, and connective tissue, as m a tubercle There is a 
central necrosis with some calcification, surrounding this is the epi- 
thelioid region, and next a connective tissue wall, beyond which the 
lung IS normal — Fig 96 

In horses that have been condemned and slaughtered because of re- 
acting to the mallein test, there have been small lung nodules which 
have caused dispute as to whether they were glanders or parasitic The 
question is readily answered by microscopic examination of a histo- 
logic section Pjirasitic nodules are more uniform m structure and bluer 
m Color wljcn stained with hematoxylin for they are composed largely 
of Ijmphoid cells Eosinophilcs arc plentiful, while they are absent or 
rare in a glanders nodule — Fig 97 

The diffuse form may also be acute or chronic Lung glanders is 
usually chronic. 
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Figure 95 Figure 96 


Fig QS^Acutc glanders nodule I Icucoc>tcs and nuclear detritus 2 Pneu* 
momc area 3 Hemorrhagic zone (x 30)— Frothioglmm 
Fig 00 — Chrome glanders nodule 1 Central necrosis 2 Epithelioid zone with 
remains of aUcolar walls 3 Connective tissue capsule (X 30) — Frothingham 
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Slm ICSIOM I recent noilulto Iroin >A to M. mch m mo the center is 
soft and may eontam honey like pus Dcncalh 
nodules and absee -cs The CsscnUal ,1’"™''’"''““^ “^^“ 

Uiat tend to break doun and form ulcers The ulcers present Ur eke 
irregular mareins and a ghskninR red surface coeered IM h tcddlsh or 
yclloaish pus The lymphatics rre suollcn an 1 firm and along their 
course may be ^mall typical ghnilcrs ab cesses 

\asal Ifisiow v-hen recent present grn> >clIott>sh nodules 1 U) - 
ram m diameter the surrounling mucosa is red and swollen \>ncn 
these nodules first break down tiic> leave round ulcers Fusion leads to 
the formation of large ulcers with iircgiitar thick walled margins Tlic 
surface is yellowish and glistening Healed ulcers leave scars which 
are irregular and present radiating margins thc> may be extensive 
over the turbinated bones Similar changes ma> be found though lc«s 
frequently on any part of the respiratory mucosa— lar> nx trachea 


bronchi 

Lymph glands adjacent to glanders foci such as the submaxillaiy* 
pcnbrouchial axillary and inguinal are often the seat of glanderous 
lesions In acute tv pcs these arc prommcntlj swollen in chronic forma 
they are adherent to the surrounding tissue and contain pus foci 
Other organs which may contain lesions of glanders arc the mucosa 
of the digestive tract the liver spleen kidnejs testicles brain spinal 
cord and bones 

Symptoms — ^Tho period of incubation vanes according to the m 
*en8ity of the infection There may be a rise m temperature and local 
lesions may occur withm three to five dajs after artificial inoculation 
Balint has reported a case of natural infection after an incubation 
period of only seven da>s After natural exposure the incubation penod 
IS several weeks and it may be months 
Chronic Pulmonary Glanders — Chief interest attaches to chronic 
pulmonary glanders for horses affected with this tjpe often spread the 
infection without themselves showing sj mptoms ^en a ease of latent 
lung glanders is added to a group of horses or mules in a corral infection 
may soon become general through contamination of the mangers and 
troughs Systematic temperature readings may disclose a recurrent 
fever and blood examination an mcrease m leucocytes The initial 
phj sical signs are an unthrifty condition and heave like symptoms 
Chronic nasal glanders first shows as a lymph like umlateral nasal 
discharge With the development of ulcers the discharge becomes puru 
lent and flecked with blood Inspection of the nasal mucosa may reveal 
typical ulcers or nodules unilateral swelling of the submaxillary lymph 
glands is the rule A recent ganders nodule is round grayish or grayish 
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red, somewhat transparent, about 1 mm. in diameter and surrounded 
by a red zone. Within a day or two this may become yellowish and 
purulent. Glanders ulcers are deep, erater-like, with prominent margins 
and a lat-like base. They fuse to form large ulcers with irregular mar- 
gins. Healed ulcers present a radiating or star-shaped cicatrix. General 
symptoms are often present in the form of poor condition and recurrent 
fever. Chronic skin glanders is usually associated with the nasal form. 

Chronic skin glanders, like nasal glanders, is usually metastatic from 
the lungs. It is characterized by nodules (farcy buds) which often ap- 
pear rapidly under the akin and soon degenerate into abscesses and 
ulcers. The cutaneous nodules are ^ inch (6 mm.) in diameter and 
soon they are transformed into superficial or deep ulcers; often they 
are joined by swollen lymph vessels. The deeper subcutaneous nodules 
are larger — 1 to 1.6 inches; they may become encapsuled, or rupture 
and leave fistulous tracts. The pus in a skin abscess is about the con- 
sistency and color of dark honey; it is characteristic of B. mallei. The 
most frequent location of skin glanders is on the medial surface of the 
hind limbs, but it may appear anywhere. 

Acute glanders begins with chills and a high fever — 106° to 108°F. 
It is characterized by rapidly spreading ulcers and suppuration on the 
nasal mucosa. The nasal discharge soon changes from mucopurulent to 
hemorrhagic and ichorous. There is a marked swelling of the sub- 
maxillary lymph glands. Inspiratory dyspnea may result from edema 
of the glottis. Soon there fallows secondary acute skin glanders with 
the formation of nodules, abscesses, and phlegmonous swellings of the 
limbs. Death occurs within a few days, sometimes within a week. This 
is the usual form in the ass and mule. 

Course and Prognosis . — Acute glanders leads to deatli within a few 
days and the symptoms are characteristic. Chronic latent glanders often 
is disclosed only on mallein or serological tests. In pastured or range 
horses recoveries are frequent, and these animals are dangerous sources 
of infection. 

Diagnosis. — Since glanders has become relatively rare in tlie United 
States, its diagnosis is entirely a problem of tlie detection of latent 
pulmonary forms. It may bo encountered only among horses exposed 
in transportation or fed and watered in largo groups. 

.ifoUsin Test. Mallein, like tuberculin, was first used subcutaneous- 
ly as a diagnostic test. A reaction consisted in a post-injection fever, 
oltcn nsociated with spelling at the point of injccuon. The subcutane- 
ous tnallcin test is no longer used, and in Germany it is prohibited 
because of interference with serodiagnosis. 

The ophthalmic malfein test displaced the subcutaneous method. It is 
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affecting the eon,nnct.va Instillation of mallem 

normal eye causes a apeeifle purulent conjunctivitis, this “ ““ 

L than 3 to 6 hours, reaches its height in 8 to 12 hours and lasts f rom 
1 to 2 days Two or three drops arc placed in the left lid-sac, using 
small dropper or a glass rod The instillation is made in the late altor- 
noon or evening The horses are then tied short to avoid loss of exuto 
by rubbing They are fed hay at night, but not thereafter unUl observa- 
Uons have been completed The first observation is made in the morn 
mg after about twelve hours Two other readings may be made at t>- 
hour intervals The results are interpreted as follows (Hrmp BegtUa- 
tuma 40, 1921) 


Eye unch&nsed 
Mucous discharge 

ConjUDCtivitis any degree with or without mucous discharge 
Mucous Of mucopurulent discharge with purulent flakes 
Purulent discharge 

Purulent discharge with edema or gluing together of the lids 


Negative 

Suspicious 

Suspicious 

Positive 

Positive 

FosiUve 


According to German writers a serous, or scromucous exudate with 
no pus, a grayish white exudate, or clumps of mucus constitute a nega- 
tive result 

It IS claimed of this test that it reveals 90 to 100 per cent of laten 
glanders So long as one latent spreader remains in a group the disease 
will continue to spread, and the period of incubation may be short 
The Intradermic Test — In 1915 Captain Goodall* of the South 
African Veterinary Corps reported the supenonty of the intradermic 
test. He observed that while the ophthalmic instillation of mallem 
yielded fairly good results, it had the following grave drawbacks 
Often the reaction is transitory and may be easily missed, a small dis- 
charge may be found in the eyes of normal animals, animals or at- 
tendants easily mb away the discharge ” The intradermic test gives 
distinct reactions in animals that may repeatedly have passed the 
ophthalmic test Because of this superiority it has become the standard 
test m the United States Army The introduction of this test made 
It possible to remove the scourge of ganders from the army horses The 
test consists in the intradermic injection of 0 1 c c of concentrated mal 
lem into the skin of the lower eyelid Injection is made with a 1 cc 
Luer-type glass synnge that has been sterilized by boiling Immerse 
the needle in alcohol after each injection Avoid the injection of animals 
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showing evidence of irritation, of the eyes. The injection is made into 
the skin about one-fourth inch from the margin of the lid, niidway 
between the inner and outer canthus and parallel with the lid. Injection 
is usually made in. the right eye; this permits the resting of the right 
hand against the head in order to follow any movement of the animal, 
A transient swelling may appear within two or three hours, but the 
specific reaction is not observed until the end of forty to forty-eight 
hours. It is in the form of a marked edematous swelling, often of both 
lids. The lids may be nearly or completely closed. In addition there 
may be a purulent conjunctivitis, photophobia, and depression; it is a 
combined eye and skin test. The reaction may appear before the 48th 
hour and it may persist for three or four days Slight puffy swellings 
limited to the lower lid or extending somewhat lower have no signifi- 
cance. 

The complement fixation test is the most accurate method of aero- 
diagnosis and it has been widely used. It may fail to reveal 5 to 10 
percent of infected animals. On the other hand, reactions may result 
from other infectious diseases, such as strangles, influenza, and purpura, 
from anemia, during convalescence, pregnancy in mares, and in the 
normal blood of the mule and ass — Zwick.® 

Subcutaneous or mtraperitoneal inoculation of guinea pigs with sus- 
pected material, usually pus, causes orchitis in the male At the seat 
of inoculation there develop typical swelling, abscess formation, and 
ulceration. Abscesses may form along the adjacent lymph glands. In- 
fected guinea pigs die in from three to four weeks; some may live two 
to four months, and they may recover. Only a positive result is con- 
clusive, for only 20 to 25 per cent of guinea pigs inoculated with fresh 
glanders material contract the disease. 

Bacteriological examination of stained smears from suspected ma- 
terial has little diagnostic value. 

Control. — The control of glanders has been accomplished by repeated 
application of the mallein test (every two to three weeks) and the 
destruction of all reactors. Where many animals are involved, it is an 
advantage to distribute them m small units. Mangers and troughs used 
by infected animals need to be thoroughly cleansed and disinfected. 
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EPIZOOTIC lymphangitis 
(Alrican Qlanden; Pitudoilandert) 

Epilootk lyniphojigUU is a speciBc lympbongiUa of horses and 
mules caused by the fungus SoccfiaromvcM (BUutomvcu) forcimi- 
nosus. Smears from pus yield opaque, yeast-like cells 3 to 4 
long by 2 5 to 3.5 wide. This disease is frequent m Europe where it 
assumed considerable importance during the World War I. It is re* 
ported as highly prevalent in Japan, China, and South Africa. 

The mode of in/cction is through v-ounds and abrasions of the skin. 
Infection ia earned by bedding, utensils, harness, and possibly by flics. 

Symptoms.— After an incubation period of 6 to 8 weeks, the lymph 
vessels near the port of entry present nodular spellings followed by 
abscess formation. The usual location is on the hind limbs in the vicinity 
of the hocks, but lesions may appear anyw'hcre on the body or limbs. 
Following the appearance of nodules and abscesses the adjacent lymph 
vessels and lymph glands become swollen and swelling may become 
extensive. Octa&ionaUy noduUa and ukeia appear in the nasal mucosa. 
The course is over a period of months. Emaciation is frequent and the 
mortality is from 10 to 25 per cent. 

In differential diagnosis one considers glanders, ulcerative l>mphan* 
giUs, phlegmon with abscess formation, and contagious pustular derma* 
tltis. The fungus may be recognized in smears from the pus. 

Treatment. — Recovery occurs only when the lesions receive early 
treatment. The affected tissues are removed surgically followed by 
cauterization. Old and extensive lesions are incurable. The most effec- 
tive method of control is slaughter followed by dUinfection of the stable. 

BRUCELLOSIS IN CATTLE 
(ContagUnu Abortion; Ban^t DUease) 

Definition.— Contagious abortion of cattle is a widespread destruc- 
tive disease chiefly affecting dairy breeds and caused by Brucella 
abortus (Bang s bacillus) , PathologicaJly it is characterized by inflam- 
matory and degenerative changes ia the pregnant uterus; the fetal mem- 
branes, and the fetus. Following expulsion or death of the fetus various 
degrees of metntia persist. Occasionally this leads to early death of 
the cow from acute septicemia, or to a septic condition that leaves her 
severely damaged because of extensive lesions in the genitals, arthritis, 
and general disturbance. More often, the lesions are confined to the 
uterus, causing a temporary, intenmttent, or permanent sterility: with 
few exceptions these lesions may be recognized on the placenta at 
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each subsequent parturition. The characteristic immediate symptoms 
are expulsion of the fetus with or without systemic reaction. The chief 
subsequent manifestations are sterility and a diminished milk flow due 
to premature lactation. While the symptoms and lesions of Bang’s 
disease are characteristic they are not pathognomonic, since identical 
phenomena may be caused by other infections. In its epidemiology, 
however, the rapid spread is rarely duplicated by any other disease. 

In the male, Br. abortus may cause abscess formation in the testicle 
and the epididymis. 

According to certain authorities Br. abortus is not pathogenic to adult 
cows; the cow plays a passive role, the morbid changes being confined 
to the fetus and its membranes. This conception ignores the fact that 
identical lesions are present in the fetal and maternal placentae. It is 
based on the theory that secondary infection, not Br. abortus, is re- 
sponsible for the attendant metritis and other lesions in the dam. As- 
suming the accuracy of this view, medical authorities do not exonerate 
primary invaders for damage done by secondary infection. Regardless 
of one’s view on where one infection leaves off and another begins, the 
chief loss from this disease is in the dam. 

In this connection the original conclusions of Professor Bang^ are of 
special interest: ’‘This discovery indicates that the epizootic abortion 
ought to be regarded as a specific uterine catarrh, determined by a 
definite species of bacterium. It is true that the uterine mucous mem- 
brane was not strikingly altered, but a chronic catarrh is not necessarily 
associated with striking anatomical alteration. In my opinion the very 
abundant exudate, which contained a quantity of shed epithelial cells, 
pus cells, and detritus, must necessarily have been furnished by the 
uterine mucous membrane, and not by the thin chorion, and conse- 
quently the disease must be regarded as a uterine catarrh.” 

Etiology . — General Prevalence . — Contagious abortion of cattle has 
a world-wide distribution, and with few exceptions Bangs’s bacillus has 
been carried wherever improved breeds have been introduced. Thus it 
is widely prevalent in all of the intensive dairy districts of the United 
States' and of every other country with the exception of the Channel 
Islands. Not only is contagious abortion widespread, it is intensively 
distributed. Most dairy herds of average size are infected at one time or 
another. In sections where the raising of cattle for sale is an important 
business, and where the interherd change of cattle is unimportant, the 
intensity of the infection is probably less. Yet in these localities it 
sometimes becomes so widespread that it is little short of an epidemic. 
After an extensive outbreak it gradually recedes, but the majority of 
herds suffer continuously, especially from aborUon in first-calf heifers. 
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WTien isolated from neighbonog catUe a herd may escape mtection for 
a time The disease has prevailed for many years and the losses there- 
from are beyond compntation tinder the current control program ol 
blood testing of herds and vaccination of calves, brucellosis in dairy 
cattle has been greatly reduced As reported by McAulift,’ the inclusion 
of two-thirds of the cov-s and calves in New York under this program m 
1945-50 has practically eliminated storms of abortion As published m 
the 1952 report of the U S B A I ,* the federal program for the previous 
year was as follows blood agglutination tests of cattle, 7,491,327 , per 
cent reactors, 42, calves vaccinated, 3,179,251, brucellosis-free areas 
(not more than 1 per cent), 345 counties in 18 states, Marne, North 
Carolina and New Hampshire Brucellosis ring tests were applied to 
454,732 herds of which 135,967 were positive, use of the test eliminates 
temporarily the requirement of blood testing in negative herds An 
increase m number of reactors, m comparison with 1951, was due to an 
intensive program m Wisconsin, where the percentage of reactors was 
10 3 of 1,469,320 cattle tested 

Age — ^When the disease becomes acti\e in a negative herd, females 
abort irrespective of age After the first or second > ears, when the sur- 
V Ivors have established a relatively strong resistance, it prevails chiefly 
among the first-calf heifers A high percentage of these may abort each 
year Animals less than one year of age are said to be onlj slightly 
susceptible and rarely acquire permanent infection This opinion should 
not be accepted too literally. 1 have repeatedly observed that where 
large groups of heifer calves are raised on infected milk, a few of Uie 
individuals are high reactors and infected at breeding age, and follow- 
ing conception they usually abort 

fmmunvty — As in most infectious di‘=ease3 a few individuals resist all 


exposure and never contract the malady Another small group abort and 
never conceive thereafter A third group abort repeatedly and conceive 
with difficulty A fourth group include what Birch terms “ordinarj 
suscepti Wes " They abort once or tw ice, pass through an unstable breed- 
ing period, become relate cly tolerant, and carrj their calves to term, 
this IS by far the largest group The immunity thus obtained is expen- 
sive, and there is no way of knowing in advance that even this will 
be accomplished The term immunity, as applied to this disease, is 
somewhat misleading If the cow becomes a “regular breeder” and 
cames the fetus "to term ' she is said to be ‘ immune ” Observations 
covering the lives of ihe^e immune cows, especially the high reactors, 
show that even though they have ceased to abort frequenUy, the breed- 
ing regularity alone is 20 per cent below that of negative cows on the 
farm, when measured by the time and services required for concepUoa 
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after each calving and by the number of live calves. A useful formula 
for comparison is to credit a cow with “A” for each conception within 
six months after calving, and for each live calf born at 265 days or 
more; exceptions are given a “B.” After a cow has aborted, chief inter- 
est relates to the damage her tissues have already acquired, not to the 
immunity she may possess against additional damage. The disease is 
so inconstant, due to a variable resistance of the animal, a variable in- 
tensity of the infection or variations in methods of feeding and care, 
that an accurate estimate of the injury to an individual cow is difficult 
to determine before the end of her reproductive life. A group of nega- 
tive cows that were sickly and unthrifty as calves, and that are handled 
with no regard for genital hygiene may be less productive than a weii- 
grown thrifty positive group. 

Bacteriology. — (a) General Character. — Brucella abortus is a small 
gram-negative rod 1 to 2 microns in length by 0.5 micron wide. In 
smears from the uterine exudate or chorion it appears in the form of 
dense clumps giving the appearance of cocci. The characteristic appear- 
ance of the bacilli in uterine exudate was described by Bang* in 1897 
as follows: “The examination of a cover-gloss preparation made from 
the yellowish exudate and stained with Loeffler's methylene-blue im- 
mediately show'ed the presence of a small bacterium, apparently in pure 
culture. This organism was present in very considerable numbers; many 
examples lay free, but most slrikbg were the large dense clumps of 
bacteria. Closer examination showed these heaps were included within 

cells, whose bodies were in this way greatly distended In the dense 

heaps the bacteria had mostly the appearance of cocci, but some of 
the free-lying individuals were of longer shape, and these were at first 
regarded as short oval structures; closer examination, however, under 
very high magnification showed that we !iad in fact to deal witli a small 
bacillus.” 
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CMC of nutiient raoteriai It 13 obvious that the organism bos o relo- 
tnely high resistance outside the body and that its capacity to survive 
for months under usual pasture or stable conditions must be met wher- 
ever control measures are m operation 

(b) Distribution in the Body— In Uic utenne exudate, fetal mem- 
branes, and fetuses of aborting co>^8, Uic bacillus is found m great num- 
bers In smears from the chonomc surface of affected membranes, 
especially from the margins of the Icatiiery tiuckcnings, the bacilli are 
found both free and enclosed in epithelial cells Often the bacilli arc 
present in the fetal membranes and uterine exudates of infected co^^s 
after delixcry of a normal calf at term, such cows may have aborted 
at previous parturitions, or they may have first acquired mfcctioa late 
in the current pregnancy In infections late in pregnancy the bacillus 
has been recovered in the fetal membranes before the appearance of 
agglutins m the blood, and as early ns one month after exposure to 
natural infection Where routine examinations of all placentae from a 
recently infected herd arc made, and guinea pigs are inoculated, os lijgli 
as 50 per cent of the infected placentae may be free from gross lesions 
of Bang’s disease and come from cows that calve at term Occasionally 
bacilli may be found m the placenta of a cow that calved at term, 
and that did not subsequently give a positive blood reaction In one 
such case, in addition to reproducing Uic disease m a guinea pig, ttic 
placenta presented a gross appearance of infection m the form of IcaUi- 
ery areas In the pregnant uterus (he bacilli live and multiply, chiefly 
in the epithelium of tVie embryonal chorion They enter the fetus in tlic 
swallowed ammotic fluid and arc found in the fetus in the digestive 
ssj stem and lungs 

Iloutine examination qf uterine exudate fails*^ to reveal the organism 
in the uferus for more than two monUis following tlic act of abortion, 
and this has led to the inference that it does not remain here for a longer 
period However, m two eases m our ciinic it was recovered from the 
nongravid uterus four and five monUis after abortion, guinea pigs were 
infected by means of inoculation with uterine tissue Birch and Gilman® 
have reported tiiree eases from which the uterus yielded Br abortus 
over a year after the last previous abortion, guinea pigs were success- 
fully inoculated with uterine tissue TJicse observations suggest that the 
infection may remain indefinitely m the uterus Vaginal mucus from 
infected unbred heifers m csUura is {tee from the organism, according 
to observations made by Thomson * 


In the tidder, infection is harbored indefimlcly, but it docs not cause 
perceptible injury txi the glandular tissue, this organ is rcgunlcd as the 
chief permanent habitat of the bacillus Its presence here is usually 
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associated with a relatively high blood titer. Gilman' has reported 
that in his work “in no instance was the organism recovered from the 
milk of a cow with a lower blood titer than partial at 1:320. . . . Others 
have reported exceptions to this, but they are quite unusual, and are 
by no means a disturbing factor.” On this subject Cotton and Buck® 
state, “The results of these tests, in general, have confirmed those of 
earlier work which were to the effect that no Br. abortm infection 
was found in milk of cows reacting to a titer of 1:100 or less, but that 
this organism was present in about 86 per cent of those cows having 
blood titers of 1:200 or above. . . . Our experience leads to the belief 
that the blood test, when using titers of 1:200 and above, as the test 
is made at tlie Experiment Station, are considered as denoting udder 
infection and those of 1:100 or less as denoting freedom from infection, 
gives more reliable information regarding udder infection than testing 
milk from individual quarters for agglutins.” 

In an article on vital statistics by Udall, Cushing and Fincher,® the 
milk of four cows is reported as positive from animals whose blood re- 
acted at from oorapetely negative to partial at 1:60. Gwatkin'® also 
reports that cows with low blood serum reactions may have infected 
udders. He concludes that "the serum titer is not helpful m determining 
whether or not the placenta or udder is likely to be infected,” and that 
“the udders of these cows may play a more important part in the 
dissemination of infection than has usually been attributed to them in 
recent years, and unfortunately the serum titer is not a guide as to 
whether or not udder infection is present.” 

Observations by Olaf Bang and Bendixen" on 20 cows whose milk 
contained Br. abortus, showed that 85 per cent would be included in 
cows reacting at 1:100; three of the 20 failed to react at this titer. 

When a cow becomes infected the bacillus seems to be harbored in- 
dermitely..\VhiIe its favorite location is the udder and genital oigans, it 
may be found in the lymph glamh, spleen, bones, and joints. In the male 
it may be found in tiic testicles, .semwal vesicles, and epididymes. 
Boyd'= and co-workers have reporteil its presence in carpal hygromata 
in cows. 

Br. abortus has been found repeatedly in tlic male genitals. Schroeder 
and Cotton found it in tlie epididymes, wliilo Buck and Crcccli" ob- 
tained it from tlie seminal vesicles. According to the Feilcral Bureau 
reports, it is found m llio semen in 10 per ecnl of reacting bulls. 

jej The Bncdti outside the Bodjr .—Kroni the obscrv.ition 3 of Bang,' 
Cameron,' and others it is obvious that the ability of Bang’s bacillus 
to lue outside tlie binly under various conditions of moisture and 
tciniieruture favors its comeyance to susceptible animals. There is 
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little direct knowledge of its occurrence m mangers and dnnking places, 
as m the case of the tubercle bacillus, but there is sufficient reason to 
suspect premises and earners, as m tuberculosis and other infectious 
diseases Mdk from infected herds pracUcally always contains toe 
bacillus Milk from infected cows is of special significance from a public 
health standpoint, since it is a source of brucellosis m man The capac- 
ity of the cow to carry all three types of infection, to contaminate the 
milk, and to transmit the infection to man, is responsible for the present 
demand by public health officials that ail milk be pasteurized, and even 
that only cows that are negative to the agglutination test be qualified 
for market milk production The chief sources of infection outside the 
body are uterine exudate, placental membranes, an aborted fetus, a 
live newborn calf from an infected uterus, raw milk, and cheese made 
from raw milk 


Artificial Transmission — ^Vaginal injection of pure cultures causes 
abortion m pregnant susceptible cows m from five to ten weeks Infec- 
tion IS readily produced by subcutaneous or intravenous injection In- 
troduced into the teat canal, the bacilli appear m the fetal membranes 
and are excreted m the milk for weeks and months Succcsslul inocula- 
tion by placing suspension of Br abortus m the conjunctival sac and 
upon the skm of cows has been reported by Cotton and Buck'* In 
guinea pigs subcutaneous inoculation of infected material causes a 
chronic disease with the formation of small tubercle-like foci in the 


lungs, liver, and kidneys, swelling of the spleen, and inflammation of the 
lymph glands Pigs injected for diagnostic purposes are commonly 
killed for examination at the end of «ix weeks Cotton, Buck, and 
Smith^* have reported successful transmission of Bang’s disease to preg- 
nant cattle by the application of Br abortus suspensions to a slightly 
abraded surface of the skm and to small areas of the intact skin 
Types of Infection — -Three types of infection are rccognrzed Br 
abortus, Br suis, and Br mehlensis Both suis and melitensis are 
reported by Huddlcson'* to be involved in infections in cattle in many 
of the southern states Among the more recent reports are those from 
Hutchings et al that the transmission of Br suis from infected 
swine to cattle does occur occasionally m nature, and ap infection c> cle 
between swine, cattle and man is of considerable importance, and from 
Jordan'* that ‘ from tune to lime a raw milk supply becomes contami- 
nated with Br SUIS brought about bj hogs sharing the same lot with 
dairy cows," and “when infection is tran=mited from infected hogs to 
the udder of one or more dairy cows, multiple cases of brucellosis are 
sure to result" The virulence of the bo\ me strain may vary from one 
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that is relatively harmless to a form that leaves a large percentage 
of the infected cows in a worthless condition. 

Modes of Infection.— The expulsion of a fetiis or calf from an m- 
fected uterus results in heavy contamination of everything with whicli 
the uterine exudate, the fetus, and the placenta come in contact. Birch 
and Gilman® have observed that recently infected cows spread the bacilli 
from the genitals at calving time in upwards of 75 per cent of cases, 
while those bearing chronic infections spread in like manner in less 
than 20 per cent of cases. Thus the expelled contents of the uterus con- 
stitute the most effective source of infection within the herd. Tlie danger 
from this source is especially great when a recently infected cow 
freshens at term in an apparently normal manner, there being nothing 
about the event to arouse suspicion. The calf, carrjdng infection on the 
hair and in the feces, may further spread the infection when allowed 
to mingle with other animals. Such incidents are not infrequent at fairs 
and sales and other places where many animals from different sources 
are assembled. When delivery from infected cows occurs in the general 
stable or at pasture, exposure of others is almost certain. Because 
of the habit of cattle to lick such objects, a birth or an abortion at 
pasture may result in the exposure of every other animal in the field. 
In rented pastures, where stock is accepted without reference to age, 
sex, or any other condition, and where dry pregnant cows are kept, all 
susceptible animals are almost certain to be exposed before the end 
of the season. Where the drainage is favorable, infected material may 
readily pass from one pasture to another; it may be carried by dogs 
and other animals; or the cows themselves may break into pastures 
containing infected stock and thus be exposed. One of the chief obstacles 
to the maintenance of a clean herd under average conditions is ex- 
posure of stock at pasture or by purchased additions. After parturition, 
an infected cow may spread the infection as long as the uterine exudate 
continues to be discharged; and in the case of metritis this may he 
indefinitely. 

The bull is generally regarded by clinicians and breeders as a source 
of infection, especially between herds; in many instances the bull 
apparently has brought the disease to clean herds. Tiiis may occur 
whenever he is used in an infected and a noninfcctcd group. Whether 
the infection is pennanently harbored in the diseased genitals of the 
bull, or is merely carried, is of little consequence; the essential fact is 
that he implants tlie infection in the vagina of the clean cow. This 
is especially liable to occur in the average herd where little attention is 
paid to breeding hygiene, and where cows are bred whenever they 
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come m heat regardless of the condiUon of the genitals One large herd 
attended m our ambulatory clmic tvas found to be cDtircl> free from 
Bt aborm m most animals the blood was negative in all dilutions 
After a few >cars Uic herd sire was u^cd on badly infected cows from 
a herd about two miles distant Uic cows were lei to the vicinity of the 
bull yard and served without entering any of the buildings After re- 
peated efforts guinea pig inoculation of semen from this bull proved 
to be positive Shortly Uicrcaftcr abortions and positive blood reactions 
were found in the herd Uiat previously had been negative In the 
original report by Bang' he wrote By l>oth these expenraenta we have 
furnished the complete proof that the bacillus discov cred by us is the 
cause of epizootic abortion They also prove that the mere deposition 
of the bacilli m the vagina can pro'iucc tlic disease And also, 'A 
farmer who owned 16 cows among which abortion had never occurred, 
nine years ago allowed seven of his cows to be served by a bull at a 
neighboring farm where abortion had been observed for some years, all 
these seven cows aborted and no others 1 think every one will 
admit that m such a ease the bull has been Uic earner of Uie contagion 
I am fully convinced that the bull is very often the earner of the 
the contagion and in the hghi against the disease it is absolutely ncecs 
sary to lake measures for prohibiting this danger On the other hand 
I know of many examples where it is impossible to explain the infection 
m this way Such incidents have been observed by others including 
unreported observations m our ambulatory clime Yet certain workers 
have denied that the bull is a earner of infection because they have 
not been able cxpenmentally to duplicate such transmission It is pos 
siblc that the bull is an infrequent earner of Dr abortui But he cannot 
be disregarded as a possible source of infection on a basis of the nega 
live experimental results which have been reported Differences in the 
character and virulence of Brucella under field conditions may not be 
readily measured in a controlled experiment Long before Bangs 
bacillus was discovered the bull was believed to transmit the infection 
In artificial breeding units a bull carrying a blood titer of 1 50 is dis 
qualified for service EliminaUon of Bnxcella from infected bulla is most 
active dunng a period of acute inflammation In 37 reacting bulls 
infection was found in the genital organs of 4 by Buck and Creech '* 
They concluded that mfccUon is most apt to be found in bulls giving a 
high reaction to the agglutination test It is a frequent observation that 
a bull may serve reacting cows over a period of ycara and remain 
negative to the agglutination lest. 

Age— ^enmental workers have given a false sense of security in 
stating their observ ations that animals under one year of age are rarely 
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permanently infected. Experience has taught that such infection is not 
rare. When 20 to 30 heifers are raised together on infected milk, some 
member of the group is quite apt to carry the infection through to 
breeding age, and to abort following conception. Unless the^ blood of 
such individuals is examined before breeding, an infected animal may 



Fig. os. — Abscess of the testicle due to Br. aboTiua. 

abort and expose all of the others. The transmission of infection through 
the teat canal by means of milk carried from an infected udder on the 
hands of the milker seems possible, but there Is little evidence that the 
disease is spread in such manner, Aloat owners disregard entirely the 
possibility of milk as a source of infection among animals. 

Purchosed additions arc a prolific source of disease. When infected 
new additions are made to a herd where infection already prevails, it 
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,s commonly assumed that no ndd.tional exposure has bc« 

On the contrary the new addition may bring in a strain of Br ao 
that is more active than the one already prment and thus wdiaW “ 
more dcstiuetive {orm ot geniUl disease In the purchase of infcc^ 
additions one also takes the nsk of introducmK othci coromunicaoie 
affections ot the reproductive organs for coas with diseased genitals 
may harbor infections that arc tar more destructive tlian Br abortus 
Since cow 3 that do not react to the Wood test or abort ma> corrj and 
spread infection jt is difficult to keep a herd ncgati%e if cows arc added 


by purchase 

Pathology — ^In the article by Bang ‘ m 1897 he described as follows 
the appearance of sn infected pregnant uterus The external surface 
of the utcrua was normal Between llic mucosa and the fetal membranes 
was an abundant odorless exudate — a dirty jellow somewhat thin 
pultaceous material 0 / a sUro> somewhat lumpy character At some 
places where the fluid constituents had run out the exudate w as of semi 
solid nature ^Nothing abnormal was noted m connection with the 
amnioUc fluid 

An important contribution to the pathology of this disease wros made 
by Wall*' m 1914 He pointed out that the changes in the utenne rnveoid 
are m the form of a superficial necrosis Often there is an exudate in 
the lumen of the uterus between the uterus and the fetal membranes 
this may be absent or it ma> amount to as much as a gallon It la 
odorless except when pyogenic infections arc also present It is > cUow 1 h 
or brown and contains polymorphs lymphocytes red blood corpuscles 
and desquamated chonomc epithehal cells Lesions are present m both 
the gland mucosa and m the cotyledons According to Wall the primary 
lesions are in the uterus and the lesions of the embryo follow as a 
'secondary result 

Ten years later Hallman** described his observations on the patho 
logical changes He does not agree with the prevalent conception that 
abortion di^ea«e is essentially and pnmanly a disease of the fetal 
membranes but believes with Wall that the primary lesions are in 
the uterus He writes that in all the cases studied the alterations 
were as well marked lu the ma emal placenta as m the fetal In no 
instance do we observe alterations of the mterplacental porUons of the 
chonon that arc more extensive than those of the opposite mucosa In 
most instances the alterations of the chonon are strikingly less con 
'picuous than those of the uterine mucosa 
The fetal membranes then virtually duplicate the changes in the 
Marine mucosa and reveal the extent ot the damage to this organ The 
changes m the membrane m typical Bang abortion may be duplicated 
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In a negative herd from which we were making routine examinations 
of the placenUe, including guinea pig inoculations, an aborUon and a 
positive placenU were recorded in September, within one month alter 
return to the farm from a fair In January and February there were 
five positive placentae from cows that calved at term, only one of which 
presented macroscopic lesions, m the some interval there was one abor- 
tion In October to December three apparently normal calvings and one 
abortion yielded Br abortus from the placentae In one of the normal 
calvings the chonon was slightly leathery and the inoculation was 
positive, yet the blood of the cow had not reacted above 1 100 and five 
months after calving it was negative m all dilutions In five calvings and 
one abortion the blood did not show a reaction until after parturition, 
and in two instances not until eight months later While this may be 
an exceptional experience, it illustrates the possihihties in a recently 
infected herd 

The physical signs of abortion are of chief interest m negative herds 
or where a program of control is m operation Evidence of recent abor- 
Uon may be revealed by the presence of estrum m an animal known 
to have been pregnant In first calf heifers, and often m dry cows, pre- 
mature swelling of the udder is one of the first signs A few hours be- 
fore the act of abortion there are sinking of the sacral ligaments and the 
general appearance of impending delivery With the release of the 
cervical seal there is a vaginal discharge of the typical abortion exudate 
When the abortion occurs early in pregnancy, and even when the fetus 
has reached the seventh month, it may be expelled without causing 
premonitory signs The presence of a dead fetus m the gutter m the 
morning may be the first evidence of the disease When the death of 
the fetus occurs early in pregnancy, it may be discharged into the 
vagina and remain there for several days Symptoms of estrum are not 
rare at this time 1 ha>e known a cow to be served by the bull on one 
^ da> and expel a small fetus from the vagina on the following day The 
fetus may die m the uterus and remain there for months, as a so called 
mummified fetus ' In this case the cervical seal remains mtact Follow- 
ing the discharge of the feUis there is Usually a discharge for from one 
to several weeks, and it may continue for months Retention of the 
placenta uith all of its cumpheatuns and sequelae is frequent In 
some outbreaks retention is frequent while m others it is exceptional 
The effect upon the cow is more severe when expulsion of a dead fetus 
occurs late m pregnancy If Uie diseased fetus is expelled alive it usually 
dies within a few hours Birch has observed that in experimental groups 
Infected animals arc less thnfty Uian the controls 

Course and Prognosis —It u commonly reported that the majority 
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of reacting cows finally become regular breeders. According to Birch 
about 50 per cent abort. Hutyra writes that the cow plays a purely 
passive role, and unless retention of the placenta follows abortion she 
is not damaged. Because of the inconstant nature of the disease, varia- 
tions in breeding methods, and in hygienic precautions, an estimate 
of the average course and termination is impossible. Chief loss results 
from interruption of the reproductive functions. The degree of loss in 
individual cases may be determined only by the record of the reproduc- 
tive life of the individual and such information is not commonly avail- 
able. A survey of my own records on the entire reproductive lives of 50 
infected cows in a herd containing from 100 to 150 milking animals, 
shows the following performance: 

The records of the 50 infected cows were examined to learn the num- 
ber of parturitions giving: (a) & viable calf at term with a normal de- 
livery free from parturient disease, and (b) followed by conception 
within a reasonable time. In the group of 50 infected cows there were 
150 terminations giving: 


(a) a normal calf at term and (6) followed by prompt conception 36 

Failure to meet requirements (a) and (6) at least once 31 

Abortions 32 

Aborted more than once 12 

Aborted 3 times 3 

Died of metritis 4 

Cnppled or poor 5 


Twenty of the 36 normal records were distributed among 5 cows. 
Parturient disease was conspicuous in the group that failed to abort, 
the most frequent forms being retained placenta, metritis, and sterility. 
One individual delivered four calves, in four consecutive years, but 
three of them died of navel-ill. In thirteen cows abortion followed de- 
livery of a calf at terra, Betaincd placenta vras recorded 33 times. In 
one cow retention was recorded five limes and in another four. There 
were 100 calves and 50 abortions. Retained placenta occurred 22 times 
in cows that calved at term. - 

An accurate method of estimating the breeding efficiency of cows is 
to give a heifer calving not later than three years of age an “A," a 
cow conceiving in not more than six montiis after calving an "A," and 
a cow delivering a live calf at 265 days or more an "A,” Failures arc 
marked “B.” With this code I have examined over 200 cows with more 
than 600 readings in herds where Bang’s disease prevailed. Approxi- 
mately 70 per cent “A” were found in the group reacting from 1:160 to 
1:040, and OO per cent ‘*A’* in the group from completely negative to 
l‘.SO. Ktaily all that received an "A” ten times or more were in tlio 
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negative group Nearly all receiving B 

the positive group Co^a making “B” three times whether POS>twc or 
negative, had a low inventor> value as breeders In general the sc^ 
drops as the blood reaction rises, but a marked drop occurs in the group 
from 1 160 to 1 640 While there arc examples of good breeding per- 
lormance m positive individuals and groups, the average usually is ow 
m any herd over a five year period The use of this code indicates e 
danger spots m the herd regardless of whether the cause is Bangs 
disease or some other influence 

A comparison of the breeding efficiency of high reacting cows with 
negatives and low reactors over the same penod shows that among the 
positives the failures are three times those of the negatives and low 
reactors One cannot deny the record, however, that groups of infected 
cows ma> reproduce in a fairly satisfactory manner But in estimating 
the efficiency of such a group, one needs to include the members that 
have fallen by the wayside, the ones that have been sold, that were 
crippled, that died, that became slcnle, that never bred, and to continue 
the observation at least five years in order to include the loss from a 
possible “storm ” It is not difficult to record a satisfactory performance 
by a reacting cow, but it i<» impossible to predict which of a group of 
infected animals will reproduce normally As a group they are often a 
source of loss, as measured by the value of their progeny and milk pro- 
duction they often fad to return the cost of their growth 
While a positive herd may reproduce in a satisfactory manner over 
a period of years, there is always the possibility of a disastrous epidemic 
Diagnosis— In the case of an abortion the placental lesions may 
be 80 characteristic that a highly probable diagnosis is possible by 
means of an examination of the gross lesions The leathery condition 
of the chorion is of special significance, this condition is infrequent 
m any other infection Smears made from the margin of the necrotic 


areas on the chonon, or from the uterine exudate, practically always 
reveal the tjpical bacilli, both free and enclosed in cells Additional 
confirmation is obtained by inoculation of a guinea pig with tissue from 
a cotyledon Routine examinations of the placentae of a herd reveal 
infoimatiOQ of great value concerning the presence of infection and of 
lesions m the uterus Because of the frequency of abortions and of 
genital disease from various causes m all cows the question of suspected 
Bangs disease is constanU> present. Routine gumea-pig moculations 
of placental tis«uc may reveal Br- abortus before there are any gross 
lesions in the placenta, and before the blood reacts to the agglutination 
test. In this manner it may be recognized in recently infected herds 
before exposure becomes general Br abortus may also be found m the 
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fetus, especially in the stomach contents or the lungs. The usual diag- 
nostic method is by means of a guinea-pig inoculation, or a culture of 
the stomach contents. The milk often carries the infection, but exam- 
ination of the milk for infection in the cow is inferior to other methods. 

The agglutination test of the blood serum has been universally 
adopted and is widely applied in the routine detection of infected cows. 
As a means of diagnosis for the purpose of separating the infected from 
the noninfected animals under a system of control it is highly satis- 
factory. But there are circumstances that restrict the value of the 
agglutination test In recently infected herds, where the disease may be 
spreading rapidly, the bacillus may multiply in the uterus and even 
cause abortion before the blood serum will cause an agglutination. In 
such herds routine examination of placentae and inoculation of guinea 
pigs may greatly assist in the detection of infected animals. In some 
instances bacilli may be obtained from the placentae of cows that fail 
to show any change m the serum on subsequent tests, and it is 
probable that such cows are a source of exposure. A certain number 
of animals that become positive may finally show a reduced titer; 
this is chiefly observed in unbred animals, in vaccinated individuals, 
and in cows whose reactions are never over 1:200. When the reaction 
reaches 1:300 it usually goes higher and it rarely comes down. In re- 
cently infected herds the test should be conducted as often as once a 
month, and even then it may be impossible to prevent infection of the 
entire herd where the numbers are few. In negative herds, yearly tests 
are sufficient, except for individual animals that may abort or other- 
wise become suspicious. 

As, reporifid by the B A.l.,* “The swum and whey agglutination tests 
and the whole-milk ring (ABR, Abortus Bang Ring) and plate tests 
were all highly efficient in classifying cattle as free of or infected with 
Brucella abortus.” An extensive report on the use of this test m the field 
has been made by Roepke et al.” It is not recommended for use by 
individual herd owners. 

In the di^erential diagnosis one needs to consider that abortions from 
other causes are frequent. In this connection it is of interest to quote 
from the writings of Smith and Little” in 1923: “Premature expulsion 
of the fetus in recent years has been quite universally ascribed to 
Bacillus abortus exclusively.” In large negative herds the abortion rate 
IS frequently from 5 to 10 per cent. Often these occur early in pregnancy, 
but Uicy may occur at any time. An examination of the placenta, if 
obtainable, fails to show the typical Br. abortus in smears. Both the 
fetus and placenta should be examined by means of smears and guinea- 
pig inoculation in order to detect evidence of Bang infection as early 
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as possible Uauullv th. rcaulta arc ncj^^vc ^ 

IS obtained immediate additinnil examinations need to be appU 

the entire herd .-^nriless 

In general aljorUona not due to the actnltj of Hr oborfui react 
seriously upon the eon tlnn w 1) e ca-c >n niURs iisease Yet oc 
sionallj a negaUsi cow will ahort rcpeitelK and ncter , 

calf Retained placenta is often mlcn'rclcii as m fence of uaub 
dlsca e but tins condition is so fr«iucnl in all groups of cows Uia , 
taken aline it has little significance In genital disea c due to other 
causes usually there « either no ceidcncc of contagion or It spreads 

slowly . 

A survey of genital diseases cocountored m our ambu!ator> c in 
shows that of 2o3 aborting ammal- 3S7 jier cent were ntgativc to Br 
abortus of 100 animals diagnosed as retained placenta after delivery 
of a calf 80 6 per cent wore negative of 68 cows affected onl> with 
melntis 80 per cent were negative of 43 animals treated for djatocia* 


83 per cent w ere negativ c 

In an infected herd where a program against Bangs di«ca£C is m 
operation any abortion should be followed by an cxammoUoa of the 
placenta or fetus or b>th including guinea pig inoculations In onr 
senes in eases compiled from the ambulatory clinic 50 per cent of 
the cows who«o blood reacted at 1 80 at the time of abortion have al®o 
been positive mUic milk or il c placenta or the fetus Cows that reacted 
at 1 40 at the time of abortion have been 16 6 per cent positive on other 
tests Cows with entirely negative blood at Uic time of abortion have 
been 8 6 per cent positive on other tests It is probable that abortions 
from cows showing a low blood liter at the time of abortion were in re 
cently infected animals While it is often stated that the blood of a 
reacting cow may develop a negative phase during advanced pregnancy 
and parturition there is no evidence in support of Uiis view The blood 
of cows reacting in the lower range vanes somewhat from lime to time, 
but this variation is not inQucnccd by parturition 

Control — ^Two chief methods of control are employed one is based 
on the diagnosis of infected animals by means of tlie agglutination test 
followed by separation of the infectel from the nonmfccted group 
the other depends on artificial immunization by means of inoculation 
with living Br abortus 

Immunization —Since the discovery of Br abortus by Bang in 1897, 
the use of either live or dead cultures for purposes of immunization has 
been widely practiced and until recently there has been little to indicate 
that artificial immunization is possible Yet this proohetic sentence 
appears m the report by Bang *• I am far from pretending that I have 
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solved the question of vaccination against abortion, but I think my 
experiments have made it probable that it will be possible in this way 
to get effective results. . . , Whether or not vaccination will in the future 
be the chief weapon against contagious abortion, time will show.” 

In 1924 Huddleson^^ issued a report on the use of a nonvindent living 
culture of Br. abortus wherein he expressed the belief that an organism 
will not reacquire its disease-producing properties once they have been 
completely lost, and presented evidence that his avirulent culture did 
not cause premature expulsion of the fetus, and that it did stimulate the 
production of protective bodies. 

In 1930 Buck” described an investigation to determine whether a 
lasting immunity could be engendered in bovines by their vaccination 
during calfhood. He concluded that a vaccine of medium virulence 
('Strain 19) was preferable, and tliat it produced an immunity that 
seemed to continue through the second gestation. Subsequently investi- 
gations by Buck” and associates have supported the view that calfhood 
vaccination with Strain 19 at an age of from 6 to 8 months produces 
a satisfactory immunity against natural exposure to Bang’s disease 
under field as well as experimental conditions. It is available as a 
suspension of frozen live organisms dried and sealed under vacuum and 
packaged with sterile diluent to yield a single dose of 5 cc. administered 
subcutaneously, or 0.2 cc, administered intradermally. 

In 1948 Huddleson” reported “that certain mucoid-growth phases of 
Brucella sids when prepared in the form of a vaccine (designated as 
Brucella vaccine) and injected into normal guinea pigs, are capable 
of engendering in such animals a high degree of resistance against 
infection with all tiireo species of Brucella)' The advantages claimed 
for tins vaccine arc a low and transient postinjection titer, and pro- 
tection of individuals in herds where abortion is active. It can be 
administered in all stages of pregnancy, and the agglutination disap- 
pears in less than 90 days. 

Calfhood Vaccination.-^-lxi herds where abortion is common among 
first calf heifers, the loss from milk and progeny is enormous, and the 
prevention of such losses by calfhood vaccination commends its use in 
all commercial herds of Uiis type. The value of vaccination in prevent- 
ing die act of abortion in a first calf heifer cannot be overestimated. 
lYhctlicr or not she remains a spreader and reacts to the blood test may 
be of itcondarj' importance since they do not retard milk production or 
the growth of the calf. The finut objective is to acquire a negative 
v.iccin.'itcd Immune herd which may be otficmlly accredited, and Uiis 
rctiuircs tlitpoMil of vaccinated stock \virich remains positive at 30 
montlu of age. U b commonly stated that calvc.s vaccinated between 4 
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55 possible Usually Uie results are negative but when a positive resuU 

IS obtained i mmediate additional examinations need to be appliea 

the entire herd , , , . „ 

In general abortions not due to the activity of Br abortus react less 
senously upon the cow than is the case m Bangs disease Yet occa 
sionally a negative cow will abort repeatedly and never deliver a live 
calf Retained placenta is often interpreted as evidence of Bang's 
disease but this condition is so frequent m all groups of cows that, 
taken alone it has little significance In genital disease due to other 
causes usually there is either no evidence of contagion or it spreads 


A survey of genital diseases encountered m our ambulatory clinic 
shows that of 253 aborting animals 38 7 per cent were negative to Br 
abortrw of 160 animals diagnosed as retained placenta after delivery 
of a calf 80 6 per cent were negative of 68 cows affected only with 
metritis K) per cent were negative of 43 animals treated for dystocia 
83 per cent were negative 

In an infected herd where a program against Bangs disease is m 
operation any abortion should be followed by an examination of the 
placenta or ielua or both including guinea pig inoculations In our 
senes m cases compiled from the ambulatory chnic 50 per cent of 
the cows whose blood reacted at 1 80 at the time of abortion have also 
been positive in the milk or the placenta or the fetus Cows that reacted 
at 1 40 at the time of abortion have been 16 6 per cent positive on other 
tests Cows with entirely negative blood at the time of abortion have 
been 8 6 per cent positive on other tests It is probable that abortions 
from cows showing a low blood titer at the time of abortion were in re 
cently infected animals While it is often stated that the blood of a 
reacting cow may develop a negative phase during advanced pregnancy 
and parturition there is no evidence in support of this view The blood 
of cows reacting in the lower range vanes somewhat from time to time 
but this variation is not influenced by parturition 
Control — Two chief methods of control are employed one is based 
on the diagnosis of infected animals by means of the agglutination tes 
followed by separation of the infected from the nonmfected group 
the other depends on artificial immunization by means of inoculatioi 
with living Br abortus 

Immunization — Since the discovery ol Br abortus by Bang m 1891 
the use of cither live or dead cultures for purposes of immunization ha 
been widely practiced and until recently there has been little to indicat 
that artificial immunization is possible Yet this pronhetic senlcnc 
appears m the report by Bang *“ I am far from pretending that I hav 
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solved the question of vaccination against abortion, but I think my 
experiments have made it probable that it will be possible in this way 
to get effective results. . . . Whether or not vaccination will in the future 
be the chief weapon against contagious abortion, time will show.” 

In 1924 Huddleson®*" issued a report on the use of a nonvirulent living 
culture of Br. abortus wherein he expressed the belief that an organism 
will not reacquire its disease-producing properties once they have been 
completely lost, and presented evidence that his avirulent culture did 
not cause premature expulsion of the fetus, and that it did stimulate the 
production of protective bodies. 

In 1930 Buck,®* described an investigation to determine whether a 
lasting immunity could be engendered in bovines by their vaccination 
during calfhood. He concluded that a vaccine of medium virulence 
(Strain 19) was preferable, and that it produced an immunity that 
seemed to continue through the second gestation. Subsequently investi- 
gations by Buck*® and associates have supported the view that calfhood 
vaccination with Strain 19 at an age of from 6 to 8 months produces 
a satisfactory immunity against natural exposure to Bang’s disease 
under field as well as experimental conditions. It is available as a 
suspension of frozen live organisms dried and sealed under vacuum and 
packaged with sterile diluent to yield a single dose of 5 cc. administered 


subcutaneously, or 0.2 cc, administered intradermally. 

In 1948 Huddleson®* reported "that certain mucoid-growth phases of 
Brucella sxds when prepared in the form of a vaccine (designated as 
Brucella M vaccine) and injected into normal guinea pigs, are capable 
of engendering in such animals a high degree of resistance against 
infection with all three species of BrucellaJ* The advantages claimed 
for this vaccine are a low and transient postinjection titer, and pro- 
tection of individuals in herds where abortion is active. It can be 
administered in all stages of pregnancy, and the agglutination disap- 
pears in less than 90 days. 


Calfhood Vaccination . — la herds where abortion is common among 
first calf heifers, the loss from milk and progeny is enormous, and the 
prevention of such losses by calfhood vaccination commends its use in 
all commercial herds of Uus type. The value of vaccination in prevent 
ing the act of abortion in a first calf heifer cannot be overestimated' 
Whctlier or not she remains a spreader and reacts to tlio blood test m ’ 
be of secondary importance since they do not retard milk nmdMW ^ 
U .0 p«wth of .ho coif. The final objective i. to a“lire “ “ 
vaccuiatoi immune herd wliich may be oEdallv j “Sat.ve 

tcivuircu disposal of vaccinated slock -uhich and this 

montha of uic. It U coounonly stated tbatcaJves wlated tuveen^l 
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and 8 montta of age usuallj return to ncgaUtc tviUim 4 to 8 raonto 
or nithm 3 to 12 months” Under the revised “Xs) 

vaccinated as caUcs and aliU ahouing blood . J 

may remam as members of a cetuficd herd bt>ond 30 months 6 » 
if it IS determined upon 30 day rtlcst Uiat the reaction *3 VLmj'i 
receding at dilutions no higher than partial to I to 100 ’ * In Ca J 
where chief importance in commercial herds attaches to the degree 
immunity heifers arc vaccinated at from 7 to 12 months vviUi c^cc 
tion that they will be negative to the blood test at the end of the tirs 
parturition In heifer calves from infected dams, 100 per cent were 
negative m dilutions as low as I 25 (our months after vaccination, 
while in a corresponding group of vaccinates from unexposed dams 
per Cent showed average titers of 1 200 (BA I Hep 1945) In a group 
of vaccinated calves raised m contact with infected cows, 22 22 per 
cent remained as persistent reactors (Birch ct al ) ** lUi increasing 
age both tlic immunity and the blood reaction arc prolonged by v as 
cmation, 6 months is commonly reported as the most favorable age 
Since it IS doubtful that an ammal vaccinated as early os 4 months wm 
resist field exposure after two years or that vaccinal immunity will 
resist a highly virulent infection there is increasing interest m the 
protective value of rcvaccination especially from owners who&e nega 
live vaccinated herds begin to break after a few years In large herds 
that have been clean for years and in which calf vaccination is con 
templated, Birch (1946)” advises segregating the calves before they 
are vaccinated and holding them apart from the mam herd until they 
cease to react, this is done to avoid reactions which occasionally develop 
m the adults after the calv ea have been vaccinated 


In calves vaccinated inUadcnnally the vaccinal blood reaction is 
said to disappear a UlUc sooner than m calves vacemated subcutane 
ously the dose is 0 2 cc of Strain 19 prepared for intradermal injcc 
tion There is general approval of caUhood vaccination because of the 
immunity established against abortions in first and second calf heifers, 
return of the blood reaction to negative the possibility of developing 
a brucellosis free accredited herd with some degree of immunity against 
reinfection and an increasing preference by buyers for vaccinated 
stock. Milk ordinances have been adopted by several cities which require 
that after a specified date milk offered for sale must come from herds 
classified by State and Federal livestock sanitary officials as brucellosis 
free. The United States Public Health Standard Ordmance and Code 
provides that withm a period of three years after adoption all herds 
producing milk for pasteurization must be operating under Plan A 
(test and slaughter) or PlanB (teat of herd vaccinaUon of calves, and 
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retention, of reactors until they can be sold for slaughter without heavy 
loss to the owner). 

Regardless of failure of experimental projects to support the value 
of Strain 19 in establishing negative animals at age 30 months,^' the 
success of field operations has led to an overwhelming campaign which 
has greatly restricted the ravages of contagious abortion in cattle, and 
may result in its complete eradication. 

Adult Vaccination . — ^In December 1944 the Chief of the Federal 
Bureau, Dr. Miller, announced official approval of vaccination of nega- 
tive adults in infected herds with a preference for calfhood vaccina- 
tion. Apparently this approval was based on reports from California 
that, in brucellosis, vaccination is more successful in adults than in the 
young, as it is in other diseases The chief objections to adult vaccina- 
tion are the persistence of the blood reaction, and restriction of sales 
and interstate shipment Butin infected lierds tliese conditions already 
exist and relief from losses caused by abortion is of chief importance; 
there is no immediate hope for either accreditation, or permits for 
interstate shipment. Under this plan m herds threatened or experiencing 
“abortion storms,” all negative cattle not advanced more than four 
months in pregnancy are vaccinated, in order to immunize cattle not 
yet infected. When vaccination is followed by abortion, it is usually 
claimed that the cow was too far advanced in pregnancy or already 
infected at the time of the injection, or before there had been time for 
the development of immunity Vaccination during an abortion storm 
may exert little immediate restraint, but it is reported that after the 
first year the number of abortions may be greatly reduced; this would 
occur without vaccmaticn. "With the exception of some of the states in 
the South, where Bang's'disease is infrequent, both calfhood and adult 
vaccination are widely practiced, often in tlie same herd. Opinions vary 
widely concerning adult vaccination, but the extent of its current use 
should soon provide the experience needed to determine its value. Any 
measure that will reduce the number of abortions will meet with favor, 
even if it increases the number of animals wliicli react to the blood test. 
As reported by Berman et al.®^ cows negative to serologic and bacterio- 
logic tests for Brucella at parturition were rcvaccinated within 60 days; 
this resulted in a rapid rise in agglutination titer followed by a relatively 
rapid decline. A year after revacemation, fewer than 10 per cent of the 
animals, were reactors. Adult cows vaccinated when nonpregnant return 
to a negative status more rapidly than animals vaccinated during 
pregnancy. 

^ Test and Slaughter.— Segregation of animals reacting to the agglu- 
tination test lias proved to be a successful means of eliminating Bang’s 



^ CHROmO INFECriODS DISEASES 

2 M=AuE5, JE, BruceUos. m relation U, .nmUry m* control. JAVAIA, 

1950, m, 473 

^ “ Llor^oS^i-irr^oa^ NV State vet 

e T£to^w"“M^ TSe es^meuon ~ nSoR. tH^ 

of unbred heilere dunns the eetmm Rep N V State V t „„ Hire 

’ “t“;l^;;ro“RrrR:^-r ComeUVet 

S cZkVt , Bueh, I M . FurBrer r^eerebee on Ban,h dieeeee, M 

the genital organa of cows Cornell Vet ' 92 o 15. 121 full 

10 Gwatbn. R Incidence of Brucella abortus m thp fetal memcra 

time reacting cows Cornell Vet lfl32 22, 62 EutcrinfekUo* 

U Bang.0 andBendixen H Chf . Untereuchungen uber la^te J:<u 

nen beim Rind, hervorgerufen dutch Abortusbaktenen, Zeit 

IS Bo^W l', Deler, A L, and Fit^, C P . The association 

abortus Bang with hygroma of the Imee M Cornell ' lafeclioa 

13 Buck, 1 M , Oecch, O T , and Ladaon H H Bactanum abortus mie 

of bulls J Agr Res 19W, 17» 239 ^ nr, Hanit’a 

14 Cotton, W E, Proceedings of the Thud Eastern Stales Conference 

Disease New Jersey Dept of Agr , Cir 229, 1632 oortal 

15 Cotton W E , Buck. J M . and Smith, H E . Studies of the 6^ ^ a por 

of entry for Brucella abortus in pregnant cattle, JAVJdA., 1933, «» 

16 Huddleson I F , Progress made m the study of brucellosis during the p 

years, JAVAIA, 1941 98,181 j ,n some 

17 Wall, S The alterations m the uterus m episootie sbortion 

other infectious metntes meows, Tenth Inter Vet Congress 1011, Vol ,P 


292 , a the 

18 TT.iifT'anj E T, The pathology of Bact abortus (Bang) infection m 

bovine uterus, Cornell Vet 1924 14, 262 , 

19 Roepke, M H , Clausen, L B, and Walsh, A L The milk and 

brucellosis Proc 52nd An MeeUng DS LSBA,1918, p 147 AJVRil 

ll. 196 . 

20 Smith, T , and Little, R B, Studies m vaccinal immunity towards disease o. 

the bovme placenta due to Baollus abortus (infectious abortion), Rockefeue 
Inst for Res^ Monograph No 19, 1923 
21 Huddleson, I F., Studies on a nonvuulent hving culture of Bact abortu 
towards protects e vacemation of cattle a.gainst bovine infectious abortioi 
Agr Eip Sta, hUcb Agr C<d . Tech, BulL, 65, 1924. 

S Buck, J M, Studies on vacciaaUon during calfhood to prevent bovme infe< 
Uous abortion T Agr Res, 1930,41, 667 

23 Cotton, W E, Buck, J M, and Smith, H. E, Further studies of vacematK 
during calfhood tn prevent Bang’s disease, JA VMA , 1934. 85, 389 



BRUCELLOSK IN SWINE 


661 


Ibid , Vaccination of calves and yearlings against Bang’s disease, U5 Tech. 
Bull. 658, 1938. 

24. Huddleson, I. F., and Bennett, G. R., The immunizing value of a mucoid- 

growth phase of BrucclUi suis against brucellosis in cattle, Mich. Agr. Exp. 
Sta. Quar. Bull., 31, 1918, p. 139. 

25. Miller, A. W., Wight, A. E., and Crawford, A B , Report of cooperaUve 

brucellosis control in the United States, Proc. UBXBB. Assoc., 1944, p. 48. 

26. Birch, R. R., Gilman, H. L . and Stone, W. S , The immumty created by 

vaccination of calves with brucella atrain 19, Proc. UBXSB , Asso , 1944, p. 
32. 

27. Birch, R R , Abstracts of Papers, A V M A , Aug , 1946. 

28. Berman, D. T., Jones, L. M., and Beach, B. A , Studies on repeated vac- 

cination of cattle, with. aboritta atrain 19, Proceedings Book A.V.MA , 
1950, p. 17. 

29. Manthei, C. A., Mingle, C. K., and Carter, R. W , Comparison of immunity 

and agglutinen response m cattle vaccinated with Brucella abortus strain 
19 by the mtradcnnal and subcutaneous methods, Proc. USXBBA , 1962, 

p. 100. 

30. Washko, F. V., Hutchings, X. M., and Donham, C. R., Studies on the patho- 

gemcity of Brucella auia for cattle, AJ.VJl , 1948, 9, 342. 

31. Hutchings, L. M., Swine brucellosis— its importance to human health, Proc. 

Book A.V.MA , 1952, p. 388. 

BRUCELLOSIS IN SWINE 

Definition. — Brucellosis in swine is an insidious disease in which the 
lesions and symptoms are often obscure or unobserved. As a clinical 
aSection it is an occasional cause of abortion, orchitis, and arthritis. 
Gross lesions are confined to the gemtal organs, bones and joints. It is 
caused by Brucella suw (Traum), Br. suis is the cause of about 50 
per oeni cf uodalaat /ever in men, and it constitutes Iroat I to 4 per 
cent of Brucella infection of cows’ milk. 

Etiology. — ^The prevalence of Br. suis infection in swine in the United 
States is not well known. Boak and Carpenter^ obtained positive sero- 
logical reactions in 0,19 per cent of 1,054 blood samples originating in 
New York State, and 1.89 per cent of 2,735 samples originating in the 
Middle West. Johnson and Huddleson’ report that it is widely dis- 
tributed in Michigan, is still more frequent in Iowa, and is more preva- 
lent than our past knowledge has indicated. In Iowa about 2.5 per cent 
of all hogs react to the agglutination test — ^McNutt.* And Spink* 
writes that "in Minnesota and in Wisconsin most human cases are due to 
Br. abortus, but in Iowa, Br. suis is more commonly the cause of human 
disease." Swine brucellosis Is most prevalent in the corn-belt states of. 
the Middle West (Iowa, Illinois, Missouri) and in California. Naturally 
occurring Br. abortus and Br. melitensis have also been reported in 
swine,’ consequently hogs must be regarded as a source of brucellosis 
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disease from many herds This effort has been stimulated by 
ments of public health officers that raw milk come from negative 
On large farms, uhere separation of cows into different groups 
difficult, elimination of the infection may be accomp ished In 
herds, where only a single stable is available, little can be , 

when the disease is rapidly spreading, as in recently infected 
The prospect varies widely according to the per cent of the her ° 
to be infected on the iniUal lest and the current activity of the disease 
Whether the per cent of infection be high or low, success depends o 
ability to meet segregation requirements If conditions favor con c 
with neighboring cattle at pasture, if removal of cows at calving lEQ® 
to a special stall is impossible, and if the owner is not fitted to compre 
hend and apply necessary precautions, efforts to secure or maintain a 
negative herd are largely lost . 

During the progress of an active epidemic the blood test may fai 
completely Cows that give negative blood today may abort tomorrow 
If it IS practical to take samples and to test every two weeks, ther® 
might be a possibility of keeping ahead of the infection In general, 
blood testing after the initial test is repeated once a month, but where 
the disease is not active, once m six months may be sufficient It J® 
necessary, however, to apply at least two or three monthly initial tests 
This shows whether blood near the dividing line is stationary or rising 
Once a herd is known to be negative, once every six months to a year 
may be sufficient The need for a retest depends on the environment of 
the herd Many small herds are located where exposure rarely if ®ver 
occurs Whether a herd be negative or positive, its performance is fa- 
vored by contmuous healthy growth m the calves and young stock, an 
abundance of exercise for males and females, the use of a dismfected 
box stall at parturition, an interval of at least three months after 
calving before breeding again, and of at least four months m the case 
of retained placenta or other evidence of metritis 
It IS customary to segregate purchased cow s for 60 days, and retest 
before admission to the herd, but this does not afford protection against 
nonreacting spreaders Unless the herd of origin is accredited or known 
to be negative, replacement of cows by purchase may result in reinfec- 
tion While a nonreacting spreader usually becomes positive, it may 
remain negative for months, and an unknown and unrecognized few 
remain permanently negative 

When the tube method of conducting an agglutmation test is used, 
dilutions are usually made at I 25, 1 50, 1 100, and 1 200 Complete 
agglutination at 1 100 is regarded as positive, complete agglutination 
at not higher than 1 50 is regarded as negative Under official testing 
and tesUag for purchase, where it is necessary to reach a decision on 
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only a single test, without knowledge of the herd of origin or the breed- 
ing record of the individual, rejeeUons are often made when the blood 
serum agglutinates at 1:25. While the use of a fixed standard for inter- 
pretation of the agglutination test is usually necessary or desirable, in 
herds where one has access to the breeding records, and an opportunity 
to examine the placentae, it may be possible to retain as negative cer- 
tain individuals whose blood reactions are within the lower positive 
range, as from 1:100 to 1:160. As Cotton^* (1932) has pointed out, there 
is no definite titer at which infection in all animals disappears. In 
monthly tests the new positives are as likely to come from cows with 
a negative history, as from those that may have been positive at from 
1 : 25 to partial at 1 : 100, 

As a means of diagnosis, agglutination by the short or plate method 
has proved to be accurate, and in recently infected herds it may reveal 
infected cows before the blood of such animals is found to be positive 
by the tube method. Not infrequently there is a decided lack of agree- 
ment between the plate and the tube test on the same sample. And 
within 60 days after a sample of blood is reported as positive it may 
be negative (“false reaction”)*, this experience is met with in both 
positive and negative herds. 

Because of variations in the activity of the disease, segregation 
methods that are a success in one herd may prove to be a failure in 
another. The roost effective method is to remove all reacting animals 
from the farm. Where this is not immediately feasible they may be 
removed to another building on the same farm,* even where it has not 
been possible to provide separate caretakers for the two groups, there 
is Jittle evidence that infection is carried from the positives to the nega- 
tives by attendants. A less satisfactory method of separation is to place 
the positives by themselves in one part of the stable, and not turn them 
in yards or pastures occupied by nonreactors. In the case of an abortion 
in the positive group, this method is apt to prove a failure unless the 
caretaker apprehends the event and removes the case of impending 
abortion to an isolation stall outside the main stable. 

There are two chief sources of failure either to establish a negative 
herd or to maintain one already negative. One is lack of control over 
outside contacts at pasture or through purchased additions, and the 
other is to provide sufficient separation between infected and non- 
infected animals in the stables, particularly at the time of* parturition 
or abortion. 

Rcn^ENCss 
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m both man and animals And Dr Jordan" has reported that human 
cases of undulant fever resulting from contact probably exceed m 
number those traceable to contanunated dairy products 
Because infected swine fail to abort or show other symptoms, the 
distribution of infection has not been reco^ized 
As a clinical disease BniceUa infection m swine occurs only as an 
endemic m certain neighborhoods or on certam farms Thus it has been 
reported by Howarth and Hayes’ from the university farm at Davis, 
California, as abortion m swme from which two humans were infected, 
by James* as a cause of lameness and abortion, by Frei* m Switzerland 
as a serious affection of the male genitals of boars, abortions m sows, 
and undulant fever in humans, and by Thomsen*" in Denmark as a 
disease of the male genitals and a cause of abortion in sows The identi- 
fication of Br mditensis in swine in lows by Boris, McNutt, and 
Jordan,** m 1946, is highly significant in relation to human infection, 
and the growing opimon from public health officials that Brucella m 
food producing animals must be eliminated In the literature one find® 
atatemcnta concerning the disease and recovery from the disea«e where 
there has been no disease m the cimical sense, the animals under 
observation merely being carriers of Br suu Clmically, the male 
appears to suffer more often and more severely than the female, and 
aged hogs are more apt to be severely affected than the young The 
fact that swme brucellosis is chiefly a disease of the male, and trans- 
mitted by the male, whereas bovine brucellosis m cattle is chiefly en- 
countered in the female, makes a roost conspicuous distinction between 
the tno kinds of infection — ^Thomsen ” 


Br iuzs enters the body through the mouth, through contamination of 
the feed, ^ater, or sod with semen, uterine discharges, urine, or drop- 
pings of infected animals, but probably the chief source of infection m 
the BOW IS mating with an mfected boar 


Bacteriology — ^Within the body Br <ui« has its habitat in the lymph 
'^i»?da,i>y^,een,Vrtw,xA£kifr,Vaifaey,\e^c'ie8, accessory male sex organs 
and gravid uterus, and fetus When the disease is active it la present in 
the blood stream, and it may remain localized in the bones and testicles 
for j ears In disease of the male genitals it may be recovered from the 
wmmal vesicles, epididymis, and prosUte glands Following abortion, 
Ha> cs and Traum** recovered jt from the stomach contents of aborted 
pigs and from the chonon of aborting sows After infection occurs 
Bru«Ha may be spread for fl months or more from the udder, vaginal 
discharges and urme In pigs bom of infected dams Br tuts has been 

, IM<) McCullough ct »!>• found BruccUa m the submaxillary 
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lymph glands of 0.07 per cent (35 of 5,000 hogs) which “should in no 
wise be interpreted as representing the total incidence of infection in 
these animals. Ten of these were Brucella abortus, 11 Br, meliter^is, 
and 14 Br. suis.” This observation suggests that transmission of various 
species of Brucella to various species of animals is more frequent than 
indicated by experimental projects. 

Outside the body it may survive in contaminated soil, water, or ob- 
jects for approximately 3 months. In this respect it is like Br. abortus. It 
is destroyed by pasteurization. The viability of Br. suis in swine tissues 
survives a temperature of — 10°F. for 30 days. Swine infection occurs 
chiefly through contact with infected swine. Hu7nan infection with Br. 
suis follows ingestion of infected cows' milk, or the handling or con- 
sumption of infected pork. As in Brucella infection in general, swine 
are often carriers of Br. suis infection when they are not themselves 
obviously affected. In the severe outbreaks described by Thomsen,^® a 
stud boar, after serving an infected sow, transmitted the disease to 19 
of 33 herds from each of which he had served a number of sows. As 
described by Frei® the disease was introduced by a diseased sow, which 
communicated the infection to one of three boars, and he served as a 
focus from which disaster spread. 

Morbid Anatomy. — In noncHnical cases of reacting swine, Johnson 
and Huddleson* reported that gross changes in order of occurrence were 
enlargement of the spleen, hemorrhagic areas over the gastric surface 
of the spleen, congestion and swelling of the skeletal lymph nodes, in- 
farcts and parenchymatous degeneration of the kidneys, suppurative 
metritis and mild enteritis. The following postmortem changes have 
been reported by Thomsen'®; Infected boars show purulent or necrotic* 
inflammation, sometimes calciflcation, of the genitals. These changes 
are found in the testis and seminal vesicle and most often in the epi- 
didymis; atrophy and hypertrophy of the testicles are common. In the 
sow tile uterus is the chief site of obvious pathological changes, and 
these are present in both pregnant and nonpregnant animals. The 
uterine mucous membrane often shows numerous whitish yellow nodules 
from 2 to 4 mm. in diaraenter, and there may also be a thickening of the 
uterine wall. This condition of the uterus has been designated as mili- 
ary brucellosis of the uterus in the sow. The placenta shows congestion, 
hemorrhage and edema, as in the bovine. The aborted pig fetus has tlie 
pathological and bacterioloycal characteristics of the bovine abort. 
In organs other tiian the genitals obvious pathological changes are in- 
frequent, Among them Thomsen’® mentions abscess of the spleen, the 
chest wall and the extremities, inflammation of tiie joints and tendon 
sheaths of the limbs, and emaciation. 
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Symptoms — ^The chief symptoms result from diseased geaitals in 
the boar, and abortion and stenlity m the sow In the boar there may 
be loss of sexual desire, swelling of one or both testes, and m chronic 
cases atrophy of the testes Often the testicles are normal to mspecUon 
and palpation In an acute attack from arthritis or orchitis the boar 
may be stiff or lame, show mappetence, and lose weight, there may be 
an enlargement of the joints The incidence of abortion vanes widely, 
it is less frequent than in the corresponding disease in bovines, and may 
be absent McNutt* writes that the majority of abortions m swme m 
Iowa are not caused by Brucella The mdividual fetus is expelled about 
the 72nd day without labor pains, and enveloped m the membranes — 
Thomsen Early and unrecogmzed abortions are frequent. Failure to 
breed may be due to stenhty in either the boar or the sow 
The blood agglutmation test is of less value than m bovine brucellosis 
Many pigs known to be harbormg the causative organism are negative 
to the agglutination test, and similar cases have been found in adult 
infected sows Also, the agglutination titer in infected swme tends to 
diimnisb much more quickly than m cattle It is not a dependable basis 
for the disposal of mdividual ammals but is of value in determining 
whether or not mfectioa exists m the herd Titers of I 25 to I 100 m 
an mfected herd would mdicate the presence of infection (U33AJC 
Rep , 19A4) 

Control is based on disposal of the entire breeding unit, which may 
be replaced by purchase It may also be replaced by removal of the 
pigs of an mfected herd to clean pr pm»s pii at the time of weaning and 
test frequently for evidence of infectaoa, there should be three negative 
testa before the herd is considered negative Holm et al ** supplemented 
this method with the retention of breeding stock until it had become 
negative, approximately 6 months for sows and 9 months for boars, 
these animals and their progeny remained negative when breeding was 
resumed This suggested the possibility of an immune response from 
Br abortus vaccme, and 261 gilts and boar pigs were vaccinated with 
Strain 19 The post-vacanal reaction varied from 1 25 at weaning 
time, 60 days, to 1 125 at 100 days and over and dropped to negative 
m about 2 months In both experimental and limited field observations 
the results of vaccination were apparently beneficial In experimental 
vaccinated gilts 88^ per cent farroned normal litters against 22^ per 
cent m the controls 
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CHRONIC MASTITIS 
(Garget; Agalactiosis) 

Definition.^ — Chronic mastitis is a progressive inflammation of the 
udder characterized by frequent or occasional acute activity. Either 
constantly or at intervals the milk contains flakps or clots, shows in- 
creased alkalinity, reacts to various biological tests, and reveals strep- 
tococci or staphylococci on blood agar plates. At all times fibrosis may 
be found on physical examination of the udder. Pathologically there is 
' an atrophy of the glandular tissue, fibrosis, and in some instances sup- 
purative infiltration or abscess formation. It is commonly reported that 
the chief bacterial agent is Streptococcus agalactuxe. Cultures of samples 
examined at the New York State Veterinary College show that this 
streptococcus was present in 57 per cent of the udder infections of 892 
unselected cows, and in 24 per cent of 283 udder quarters infected fol- 
lowing trauma (Ferguson' 1943). Recent observations suggest that in 
frequency and severity staphylocci predominate in many herds. 

History. In 1884 Nocard and Mollereau' reported observations of 
an infectious form of mastitis, from which they isolated a pure culture 
of streptococcus from the secretions and reproduced the disease by in- 
jecting the culture through the milk duct As related by Bang* in a ■ 
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lecture in 1888 on The Cause 0 / ilfaaWts, "one of them was consulted 
in 1884 by a cow -keeping dairyman m Pans who was almost in despair 
because his stock had been infected for six years with a terrible degree 
of mastitis Within 3 to 4 weeks after a cow was stabled there ap- 
peared a hard, usually painless, area in the lower part of one of the 
glands The authors desenbed it as an induration It took months before 
it occupied one third to one half of the gland The milk finally be- 
came watery and yellowish ” Nocard and Mollcreau believed the milker 
transmitted the infection from twic animal to another, since he did not 
wash his hands when going from one cow to another, before milking he 
wet the teat several times with milk from the bucket, and the film of 
milk left on the end of the teat might be the starting point for mfcclion 
of the udder In 1885 Kitt* reported similar observations on the bac- 
teriology of mastitis In mastitis milk he found the bacteria to be all of 
one definite form, these he was able to isolate and cultivate in pure 
culture, he reproduced the disease by injecting them into the teat canal 
through the teat duct, and he observed that normal milk within the 
udder was not infected It is of special interest that the research workers 
who made these discoveries aI«o observed the presence of corresponding 
changes in the udder and milk, (hey recognized the insidious onset, the 
begiQiiiog fibrosis, the early normal appearance of the milk, and the 
fact that it was a chronic rather than an acute disease As related by 
Bang, “Nocard and Mollercau succeeded in overcoming the disease they 
were dealing with as soon as they insisted that the sick cows should be 
milked last and the sound glands m the sick cows milked before 
the affected ones, that the secretion of the diseased should be collected 
separately and used for swine feed, and that the milkmaid should wash 
her hands as well as the teats of the cow with a phenol solution (3 per 
cent) before each milking In the cases observed by me the spread of 
the disease was indeed checked after such measures were established " 
It IS of interest to note that the chronic symptoms recognized fifty 
>ear8 ago by these veterinarians are commonly referred to by modem 
research workers as “subclmical” or “latent." Clinical differenliabon 
of the "sound glands" from the “infected ones" for purposes of segrega- 
tion and control, as successfully practiced by Nocard, Bang, and others, 
IS now commonly regarded as impossible The opinion of any layman 
that an udder is ‘^apparently normal" is often accepted as final 
According to the kind of infection, the symptoms, and the tissue 
changes, various forms of chronic raasUtis have been described, but 
when one observes a number of cases through successive lactation peri- 
ods nearly all prove to be alike The chief variations are in degree 
rather than character Mastitis is constantly present m dairy herds 
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throughout the world It la generally accepted as inevitable m Uie dairy 
industry and few efforts are made to bring it under control 
Etiology— The causes of mastitis fall under two mam groups (a) 
the badly infected cow, and (b) insanitary stable and milking hygiene 
with special reference to the protection of the udder 



Fig 99 — Chronic mastitis m advanced form The white marbling represents 
extensive fibrosis Proliferations are extensi\e around the teat cistern at the base 
of the teat Note proliferations on the wall of the teat canal, and connective 
tissue thicliemng of the lining of the teat duct 

(o) The lNFzc?rED Cow — When several cows with diseased udders 
lire stanchioned among normal animals, the hands of the milker carry 
infection daily from the diseased to the normal udders Apparently this 
constant application of infected milk to the ends of the teats finally 
leads to the entrance of bacteria through the teat canal, and from Iiere 
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tiey invade the mammary glands Reports of eiipermiental transnmsion 
by means of natural methods of exposure have been alinost entirely 
negauve In such experiments, a person first milks a badly diseased 
udder and directly thereafter a normal udder, keeping the han(^ 
moistened vjith the abnormal milk and leavmg such milk on the teats 
of the normal cow We have transmitted mastiUs expenmentally m this 
manner and in each case the first signs appeared after about three 
months m the form of fibrosis m the udder, pmpomt flakes in the milk, 
and a few bacteria on blood agar plates At this early period the 
bromthymol blue test was negaUve While this evidence is not con- 
clusive, it harmonizes with field experience Seelemann* has described 
transmission experiments in 18 animals in which he tried to duplicate 
natural infection, only one was successful The cow developed mastitis 
after a month’s exposure on a bedding of straw sprinkled daily with 
infected milk Since most of his experiments were closed as negative 
at the end of two to four weeks the time may have been too short 
Bendixen* obtained experimental transmission by bringing infected 
milk in contact with a slight incised wound m the end of the teat, and 
Klimmer^ has reported experimental transmission by causing the udder 
to he overnight on material saturated with Sir agalactiae 
Natural infection is readily observed under usual stable conditions 
when a cow with a normal udder is placed in the midst of a group of 
cows whose udders are badly diseased In from two to three months a 
beginning fibrosis may be recognized on clinical examination and in the 
course of a year the udder les ons may be distinct or marked A further 
application o! this principle is seen m herds with 50 per cent or more of 
badly diseased udders, when no precautions are taken against trans- 
mission, many of the remaining normal cows become diseased yithm 
SIX months to a year And eventually practically every individual be- 
comes infected, a suggestion that either natural or artificial i mmuni ty 
is improbable The fact that a group of mastitis free cows can be mam- 
tamed m a healthy condition over long periods, if segregated from badly 
diseased individuals, is addiUonal proof that infection is carried by the 
milker 

Ono should not disclaim knowledge of the manner of spread of 
mastitis merely because transmission experiments have been negative 
In the mmal stable environment a cow is exposed more or less constantly 
through vanous lactation periods to n number of infected ammals and 
to numerous predisposing causes These influences are not readily dupli- 

w conlammg only a few nnnnaU and 
limucd to a few weeks of time 

Sucking among calves and heifem has long been considered as a cause 
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of inteotioii in first-calf heifers, and mastitis in the first lactation is 
of common occurrence in badly infected herds. Experiments conducted 
by Schalm= have definitely proved that Str. agalactiae may be trans- 
ferred to the udders of calves by sucking among penmates fed on 
infected milk and that the streptococci may persist there until the first 
parturition and then be shed in the milk. 

It 13 difficult to avoid sucking among calves that are pail-fed unless 
they are kept in individual pens. It may be partially prevented by tieing 



Figure 100 Figure 101. 


Fjg. 100 —A high door ©til; one of the causea of mastitia. 

Fig 101 —This muddy yard caused a heavy loss from mastitis. 

(Conrtc«!>' of S’ D Johnson ) 

the calves in stanchions for one half hom after feeding. And calves 
raised on nurse cows do not suck each other. While it has been generally 
believed that tlie feeding of mastitis milk to heifer calves might result 
in infection of the udder, experimental feeding of such milk has failed 
to support this view. 

Pureftased Additions — Often mastitis is widely prevalent in herds 
maintained by purchased nilchtions. As high as 50 per cent or more of a 
consi^ment purchased dry may prove to be infected during the next 
lactation period. This may be explained in two ways: first, inflam- 
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matory changes are not easily recognized whun a cow is springing or 
dry unless gross indurations are left in the quarter, and second!) ex- 
perienced dairymen know that after an attack of mastitis the di*'Case 
13 apt to be permanent or recurrent c\cn though the acute sjniptoms 
may disappear and it is from this group that cows are sold 

(b) Insanitary stable and milking inoiESE and injlrils nia> 
either mitntc mastitis or accelerate its spread 
Znjuncs to the udder may be caused by fault) stable construction, 
hooks or b> sucking among heifers Confinement in stalls that arc too 
short too narrow witliout partitions or slipper) is a frc*quent cause of 
injuries It is a common practice to tic both large and small cows in 
a stall bed of only one length and to stanchion Holstcins m stalls con- 
structed for Jersejs Often the stall is both too narrow and too short 
These conditions lead to mechanical injur) and to infection of U»c floor 



F»g 102 Left Stall beds too narrow Right Width of (tall bed suSicicnt Stall 
bed short for large cows Freedom of tno\ement allows udder to hang o>cr edge 
of platform or c\cn reach the gutter 


Severe mjur> ib often catisctf by I cinB liuoke 1 or buntwi or Iroil by 
other cows Ettn when every preeaution has been taken to prevent 
injury such accidents arc frequent. Injury to udders that drag over a 
liigh door sdl at the stable entrance have been the cause of u hat ap 
peared to be an epidemic of mastitis m herds whoso milk failed to yield 
sigmfirant infection A similar condition may bo caused by milking with 
too high a vacuum or by leaving the milking cups on too long where 
machines arc used In henb under routine inspection by veterinarians it 
15 Cbtimatcd that So per cent of the new cases which detelop after re 
moval of advanced cases of mastitis are due to injuries of the teats 
Tew cf e b « '"Bh a Ittge percentage of the 
msTi “"■* ■“ hufds injuries usually result 

in mastitis An injury that does not involve the teat meatus may cause 
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symptoms of mastitis, and the milk may be abnormal yet fail to show 
infection on laboratory examination. . , , i 

Bedding.— Under usual conditions mastitis is invariably more preva- 
lent when the cows have insufficient bedding; this exposes the udder to 
filth, moisture, and cold. 

Milking —It is a frequent observation that, as commonly used, milk- 
mg machines spread infection. When improperly cleansed and disin- 
fected a -vllkin E machine harbors infection constantly, and in herds 
where it is used, infected cows are more apt to be unrecopiized than 
when milked by hand. Mechanical injury leading to mastitis may be 
caused by high vaccum of the milking machine, above 12 to 15 inches of 
mercury. In one herd a vacuum of 18 inches resulted in distinct clinical 
mastitis with “gargety" milk in a high percentage of the cows. The 
degree of infection was low and the condition of the udders improved 
rapidly after the pressure was reduced. Incomplete or irregular milking 
is harmful, especially in cows that already have some mastitis. A milker 
may fail to remove thoroughly the secretion from one particular quar- 
ter, as shown by the presence of fibrosis in the same quarter of each 
cow in his milking assignment. A cow that produces heavily may be a 
“slow milker," and after making a high record may develop udder 
trouble through incomplete milking. Mastitis often results from stenosis 
of a teat or cistern that requires care and patience in the complete 
removal of the milk. When udders require special care in milking, a 
change in milkers may be followed by an acute attack. 

The following milMng conditions favor the development of mastitis; 
Rough manipulation of the teat by pressing against it with the knuckles, 
or stripping it with tlie thumb and forefinger. Wet milking is so flagrant 
an offense against the quality of the milk and the udder of the cow that 
it should ban the milker from the stable. Milking on the floor is prac- 
ticed in two ways; either as a means of discarding the milk from a 
badly diseased quarter, or because the milker is careless in directing the 
milk into the pail. Failure to milk affected quarters may result in a 
serious attack that might have been prevented; the apparently normal 
milk may be milked regularly and the milk saved, while the' purulent 
■ secretion of the affected quarter is allowed to remain in the udder. In 
acute mastitis this practice is dangerous to both the cow and the con- 
sumer. Milking tubes and dilators in the hands of the average milker 
usually introduce an infection or aggravate one already present. Milk- 
ing u'ith calves is a common practice for the purpose of keeping the 
udder milked out in acute mastitis, when two or three calves are turned 
in with tiie cow. It is also employed as a "natural" method of raising 
calves Wliiie it has been observed that a normal udder may develop 



672 


CHRONIC INFECTIOUS DISEASES 

indurations when suekled by calves, this condition may be f 
supplying a calf for each 10 pounds of mUk producUon per day. Where 
nurse cows are used in this manner for raising calves, little ^ 
accumulates m the udder at any time, mfection if present is diminished, 
and in mastitis there may be marked improvement at the next lacta- 
Uon Furthermore, calves raised on nurse cows rarely suck each other 
either before or after weaning Infection sometimes occurs when the 
udder of a calf has been sucked by its mate after dnnkmg milk, 
usually this infection is first recogmzed as a badly abscessed quarter 
when the heifer approaches her first parturition Washing the udder and 
leaving it wet, m a cold stable, or where it may be exposed to cold 
drafts, predisposes to mastitis And the repeated use of a cloth, without 
sterilizing, to wipe many udders exposes to the possibility of carrying 
mfection from cow to cow 

Lactation Period —'Ihe beginning and the end of lactation place a 
heavy strain upon the udder, and at these times a slumbering infection 
IS apt to become active Through this period the udder needs special 
care, a requirement that often is neglected in the routine milking prac- 
tice oi large dauy herds "Wben drying off, substitute hay for gram li 
the milk-flow is especially persistent, the drinking water may be reduced 
to one pailful daily A few abruptly discontinue milking, but the com- 
mon practice is to milk once a day, once every second day, and so on 
until the flow has ceased Whatever milk the cow gives should be en- 
tirely removed at each imlking, and after the milking has been dis- 
continued the udder should be watched for a time to recogmze any 
return to lactation When mastitis is distinct or marked, it may be im- 
possible to dry off the udder without causing acute activity, m such 
cases it IS better to continue milkmg and not attempt to give it a penod 
of rest Directly after freshening, injury may result from insufficient 
removal of the milk When milking is left to the calf and the animal 
proves to be too weak to suckle normally, excessive engorgement may 
cause a severe acute inflammation Similar mjury is observed when 
the nuik is allowed to remam m the udders of fresh cows on exhibition. 
Severe damage may result from the presence of pus in a quarter 
during the dry period, when the inflammation and the pus gradually 
increase This may be prevented by the exammaUon of dry udders 
and their secretions several da>s after the milking has been entirely 
discontinued, when pus is found, milking of the affected quarter should 
be resumed In herds where monthly examinations of the udders are 
made, the dry cows should be included 
Sue of the Herd llastatia tends to be more prevalent in large herds 
because of less care in milking and less individual attention 
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Hwh Protein Feed.— It is commonly believed that a high protein^ 
diet may cause mastitis. There is no doubt that such a diet may ag- 
Eravate a mastitis that already exists, but there is doubt that heay 
feeding exerts any ill-effect upon the normal udder. But one needs to 
consider that in practically every herd there are some individuals af- 
fected with low-grade mastitis which may become more active when 



103^ — rjormal teat meatus, left; slight dilatation 
(patent teat meatus), right'. 


a heavy grain ration is only moderately high in protein. The results 
of such feeding are readily observed when a group of cows affected 
with low-grade mastitis arc fed a 12 per cent grain ration; the quality 
of the milk improves as shown by the decrease of flakes and clots 
on the strip-cup. 

Associated Diseases . — According to the theories of Proscholdt® and 
others, abortion infection seems to mobilize the ^“slumbering strep- 
tococci,” and recently a few writers have stated or inferred that the 
direct effect of Bang’s bacillus on the udder largely explains the di- 
minished flow of milk associated with this disease. Clinicians rccognlio 
a relation between severe acute affections of the uterus and inflamma- 
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rslftxcd that milk starts whenever the teat is handled 
meatus is so relaxed tha chronic 

lljhU,, .. i. v..l.bfc^ .Itti. 

r'promTnent whirriS'alnd M^Vnf oruTtlat Lreiated 

less prominent wn . ^yartrlike fine or coarse pro- 

with a f„tv\e than seen; in extreme 

jections, and the.e m y » proliferate and crack 

cases they teat In ne^ 

Se^d which is more prominent as soon as the teat is handled. Less 
niW thp teat meatus is flaccid and open (patent) ; occasionally 
r^“entirely closed, and in extreme cases the teat canal and the udder 
are involvel These lesions develop within a few days a^er 
willi the milking machine, and usually disappear when the cow is dry. 
Tht are“frequent where the vacuum is as high as 15 inches, 
but^raay appear to a lesser degree and less frequently with a low 
vrcuum In certain herds there may be no evidence of teat emsions 
v^rwith a high vacuum. The condition is aggravated by leaving the 
"at cups on to long. Aside from cows that are affected with such 
severe lesions that they have to be milked by hand, and possibly with a 
tube, there is no definite evidence of the relation of teat ero- 
sions to mastitis. There is a suggestion, however, that these changes 
are often associated with bromUiymol-blue reacUons, and with various 
dearees of chronic staphylococcus mastitis. The manner in which a teat 
CUD may erode the end of the teat has been described by Espe.>» The 
arM and degree of compression of the teat cup may be recognized 
by inserting the thumb into a cup while the machine is in operation. 
There is need for research on the relation of milking machine operations 
nf the udder, as well as the effect of differenl 


There is need for research on the relation of milking machine operations 
to the health of Uie udder, as well as the effect of different types of 
machines. 


Bacteriology . — Streptococcus agalactiae ( mastitidis) Lancefield 
Group B, is the name now applied to the streptococcus isolated in pure 
culture and described by Nocard* and others in the 1880’s. Sherman” 
writes that its precise identity may well be dated from the work of 
A ,rAr« nnd his co-workcrs, 1918-1922. As reported by Sherra 


writes that its precise identity may well be dated from tin 
Ayers and his co-workers, 1918-1922. As reported by Sherman,” (p. 27) : 
“these investigators correlated the production of a low pH in glucose 
broth limited and variable heraolyUc power, and the ability to hydro- 
lyze sodium hippurale in the differentiation of the mastitis streptococcus 
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from hemolytic streptococci of human infecUons the sodium hip- 
purate reaction has remained, for its specific purpose, one of the out- 
standing differential testa in bacteriology another character which 
appears to make the mastitis or^msm somewhat unique among the 
hemolytic streptococci is ita apparent total inability to attack esculm ” 
According to Schnlm,** Th^ organism does not invade tissue, its effect 
upon secretory cells is, therefore, through an imtant formed in the 
milk ” And on the contribution of Lanccficld, Sherman*^ writes, (p 13) 
‘The most important contribution to methods for the classification of 
streptococci is the serological technique of Lancefield (1933) which 
divides the hemolytic streptococci into groups by means of a precipitin 
reaction the scientific and practical results achieved rank the 
single handed Lancefield work with few peers m the annals of modem 
bacteriology ” 

The term “hemolytic streptococcus,** as used in relation to mastitis is 
often confusing There is a beta hemolytic streptococcus (Sir 
agalacttae), Lancefield s Group B, which only causes mastitis in cows, 
and a beta hemolytic streptococcus (Str pyogenes), Lanccfield's Group 
A, which causes septic sore throat lo roan Mastitis in boviocs is also 
infrequently caused by transmission of <Str pyogenes from man to 
the cow’s udder, when the milk is capable of causing a milk-bome ep: 
demio of septic sore throat But apparently this infection is incapable of 
passing from animal to animal There also may be a direct contamina- 
tion of milk with Str pyogenes when the handler thereof is a earner 
According to the appearance of the growth on blood agar plates, three 
distinct strams of Str agalactxae are recognized nonhemolytic colomes, 
narrow zone hemolytic colonies (Fig 105), and broad-zone hemolytic 
colonies (Fig 106)** p 169 In on infected herd one or the other 
of these strains often predominates, and occasionally only a single 
strain is found m the milk samples of a herd Those givmg either non- 
hemolytic or green colomes are less frequent and the narrow-zone 
colomes are the ones most commonly present This prevalence of a par- 
ticular strain m the herd is proof of ita spread by contact, of its depend- 
ence on the udder for permanent existence m the herd, and of its 
introduction by a cow with a diseased udder Between the different 
strains of Str agalacttae, there appears to be a low virulence m the 
nonhemolytic type 

Str agalacttae has been recognized as the chief infection m chrome 
masUUs,** and it is sUll believed by many to be the chief type of 
infection m herds where no special control has been applied Its histori- 
cal predominance has almost conferred upon udders the status of a 
specific mfecfaous disease But where udders have been treated with in- 
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, • f antihintics or other appropriate disinfectants the agalaotiae 

'“ar to b“ rlistant to their action and other forms, espec.ally 
appear to be lea numerous discussions on 

the udder without causing mas- 
titis or whether in such alleged habitat the pathological ““diti™ ws 
titis, or ^ rpv,_-« havp been instances in which labora- 

present and u^ecognized. T^i^^e be n > ^ 

U,ry on examination by experienced 

when no clinic 1 “ experience, when the “limited and variable 

veterinarians. In the writers exp 

detemined^'tobe nonhemolytic, or narrow-zone, or broad-zone 
£ X“e built up a suspicion that the nonhemolytic steams might be 
nonjarogenic. Until additional observations are available the question 

''“rre Hlbi^r-Thetabitat of Str. agalactiae is chiefly in the diseased 
udder fnd ite numbers are in direct proportion to the extent of the 
vL Tte nresence in the milk of normal cows has often been reported, 
a'^view thaWas emphatically opposed by Kite' as early as 1885, and by 
LXann' in 1932. None of the earlier authorities, who were teamed 
in physical diagnosis and able to distinguish between a diseased and 
healthy udder, reported that the normal milk itself within the udder 
carried infection. In our experience in badly diseased herds, where a 
third to a half of the cows have been afi'ected, Str. agalactiae has oc- 
casionally been found in the milk of an individual whose udder was 
normal on physical e.xamination. 'Where infection is abundant it may 
sometimes bo recovered during the period of incubation. But one cannot 
be certain that such individuals will develop mastitis, since spontaneous 
loss of infection is sometimes observed in cows under routine examina- 
tion Differences of opinion on this point are probably explained by the 
wide variations in the clinical examinations of the udders. Conclusions 
based on a milker’s statement that an udder is normal, or on a super- 
Qcial examination of the udder, or on an examination by one who lacks 
training in palpation of the udder are unreliable. When the lesions are 
advanced, mastitis streptococci are eliminated almost constantly in the 
milk. In certain individuals it may bo intermittent, and occasionally 
milk from a badly diseased quarter fails to show streptococci on blood 
agar plates in c.\aininntion3 made over a period of weeks. Elimination 
may also vary in the same animal in different lactations. 

Many attach important practical significance to the “subclinical” or 
Uie slightly infected udder as a source of infection and deny that the 
badly diseased udder is the chief source. According to Uiis view diag- 
nosis by clinical examination, ns used by Nocard, and Bang, and others. 



C7S CIIUOMC isncnot'* 

13 inadequate, there must U a baclcrioloycil txammiUon widely 
held view 13 cxi>rc£3ctl b> fcAlward»’* as ft Hows Dunns cxtcnsixt 
studies on this cowlition il haa b<xn rcaliml that a Iaq;c projKjrtwti 
of infected animals arc alTcctoi in the latent sla,»v and tliat t le of Uio 
mam problems in its control is Iht- diU-clu n then, aDiinaU Tlu-t 
view IS anl> a slight modification of Uit claim that the nonunl luhler w 
the hahit it of 5lr affabirfme Tlit great inait nt> of fo callc^l latent 
cases of mastitis arc aert unlctl for bv lack of cxainmalit n t f the uJdir* 
and not by tiicir ' suhclinical ’ condition 



F g 105— Narrow sooe bcmolyais of ^Ireptococcui agcdacltae 


The relation of Sir agalachae to other organisms in the udder is 
variable In certain hcr<ls under routine examination it has been ob 
served that staphylococci were rcpilarly recovered m largo numbers 
from quarters that subsequently yielded only streptococci In herds only 
moderately diseased or under a system of mastitis control, the per cent 
of Sir a^ahicfiae has been relatively low while staphylococci and oUicr 
types of mastitis streptococci have been more frequent. Under the 
influence of a control program, agalactiae gradually disappear and an 
increasing percentage of subsequent infections are either staphylococci 
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or other types of streptococci— organisms that prcsumahly are con- 
staX present on fhe premises. In herds infected with Str. agalachac 
the organism is capahlo of e.xistence outside the udder, and where pus s 
r^lked on the floor the degree of stable infection must be high. Litt e 
“taoVn of iL capacity to survive outside the body, but apparently its 
exSence there is not permanent. This view is supported by the ob- 
servation that where the degree of infection witli Str. agalacliae is light, 
mastitis caused by injuries usually yields some other type of '“fection 
■Where Sir. agalactiae has been eliminated, as shown by quarter samples 



Fig. lOG. Broad 2one hemolysis of Streptococcus agalactiae. 

of milk, it is not found in injuries to the teats. Tlie term .streptococcic 
ami staphylococcic mastitis arc almost universally used, and it has been 
suggested by bacteriologists that the term mastitis be replaced by the 
name of the infective organism. Yet a survey of the lifetime yield of 
cows affected with mastitis discloses variations in the bacteria in differ- 
ent quarters of the udder in any single sample of milk, as well as varia- 
tions in the same quarter taken in different lactations, or even in a 
single lactation. While there are exceptions in whiclr some particular 
organism may persist uniformly, my collection of lifetime laboratory 
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reports of several hundred cowfl shows that vanaUons arc the rule, and 
that identification according ta the yield ot a aiiik sample usually is 

transient. , ^ n n 

In market milk, mastitis streptococci may be found in pracUcaUy all 
samples, cither raw or pasteurized— Browm “ Sherman and Niven’* ex- 
amined a total of 313 samples of commercial milk, 68 raw and 2-f5 
pastcunzed “Narrow -zone hemolyUc types m blood agar, the most 
typical form of Sireptococcui mattihdu, were not considered Only 8.5 
per cent of the paoteunzed samples contained hemolytic streptococci, 
whereas broad zone hemolytic types were obtained from 18 per cent of 
the raw samples ’ None of thc«e were human pathogens — Lanccficld’s 
Group A The prevailing types of hemolytic streptococci m raw milk 
were Sir agalacttae From Uicse reports one may conclude that prac- 
tically all milk contains hemolytic streptococci of a type not patho- 
genic to man 

fleaistancfi — Little has been reported on this subject Sccicmann** 
found that Sir opcloctwe survived a temperature of 85*C (J50°F); 
high resistance is explained by their enclosure m masses of leucocytes 
Sir dytgclacliae and Sir ubem termed green streptococci because 
they show nonhemolytic green colonies on blood agar plates, arc the 
most frequent types of infection following injuries to the teats 33 per 
cent as compared with 24 per cent Sir oyofactioe, according to compila- 
tions by Ferguson ’ Infection with green streptococci has been frequent 
in outbreaks of mastitis following cowpox, and in mechanical mjury 
from an improperly adjusted milktog machine When an unusual num- 
ber of milk samples yield green streptococci one may suspect mechani- 
cal injury Clinical evidence of such injury is shown by a thickening 
of the teat duct, an e\ersioD of the teat meatus, and scabs or a red 
area suggestive of an injury but regular in outline and located directly 
on the end of the teat 

The habitat of green streptococci (Str ubena and dysgalactiae) 
organisms appears to be on the premises, where infection may follow 
injury or take place in a manner enlircly uoknon n There is no evidence 
that the mode of infection is by direct or indirect contact between ani- 
mals but such infection may possibly occur from a badly diseased 
udder These organisms cause a type of mastitis that cannot be distin 
gui=hcd clinically from that due to Sir agalacttae It is sometimes 
slated that they cause only a mUd acute attack with a tendency to 
recover, and that the infection w transient Such cases arc observed, 
but the acute attack may occasionally leave the udder worthless In 
our experience tlic majonty have been chronic, as shown by routine 
physical and laboratory cxaminaUons In some of the chronic cases 
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the infection disappenrs spontaneously and a gland that appeared 
to b^baSy damaged returns to normal. Occasionally, however Str. 
dymUictile or Str. uberis is the only infection found in a hopelessly 

udder^ They may be hemolytic or nonhemolytic; they may occur alone 
or in association with streptococci, and they may be the chief m cction 
in the herd. A few staphylococci on blood agar plates are of no sign 
cance and often many staphylococci may persist for a time in a nomal 
udder. But when a quarter yields many staphylococci continuously there 
is usuaUy some degree of mastitis. Occasionally staphylococcus is the 
only infection found in a hopelessly damaged No. 4 udder. After an m- 
iury as from being hooked, staphylococcus may be the only organism 
recowred from a quarter that is completely lost after two or three 
subsequent lactations. It is probable that the influence of staphylococci 
as a cause of chronic mastitis has not been fully recognized. In many 
cases in examinations of milk covering the period from the time when 
the udder is normal until fibrosis is distinct, staphylococci are the only 
bacteria which appear on blood agar plates. It is improbable that in- 
jury is the only cause of infection. But there are wide variations in 
susceptibility to infection and it is not advisable to keep a cow with 
a badly diseased udder in the milking line, regardless of the kind of 

infection. . . . . _ 

In a six-year summary of laboratory diagnosis of mastitis in Iowa, 
Packer” reported that in 15,693 samples of milk percentages of infec- 
tion were: 


Staph, aureus 

72 60 

Str. agalactiae 

7.78 

sir. dysgalacUae 

4.4 

Str. ubens 

5A 

Escheria coli 

4.25 

Pseudomonas pyocyaneus 

2.75 


As described by Little an<i Plastridge,** nonhemolytic staphylococci 
may be regarded as nonpathogenic, and hemolytic staphylococci may 
result in a chronic mastitis which is usually less severe than that caused 
by Str. agalactiae. There is a prevalent opinion, however, that strepto- 
cocci cause a less severe form of mastitis. This is expressed by Schalm 
et al.*® who write that “Extensive use of penicillin and other anti- 
biotics by dairymen has lessened the importance of streptococci in the 
mastitis complex. An etiologic shift now points to Micrococcus pyogenes 
(hemolytic staphylococci) as the primary cause of chronic mastitis since 
this pathogen is more refractory to the intramammary therapy and 
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readili dominutca other Bora m Uit ab-^tnce of Sir agalactiae " Unk.s 
the program to buppresa agalactiae or an> other mfecUon ui ac- 
companied by improved stable and mdking h)pcne whic}} are the 
dominant factors, one or more infections will persist Tina is buggesica 
by the lengUicning hat of oiganisms under indictment miicc Uie exten- 
sive use of antibioucs The t>ii* of infection la leas important than the 
t>pe of housing, the premises, and the method of milking In different 
herds a bactenological survey may reveal a jin-doininincc of either 
staphylococci or streptococci A suggestion of the po^ibility has been 
revealed from data collected by Udall from about 100 cows over life- 
time lactations m a large well-roanaged herd There was an almost 
equal division between staph and strep with cverv possible combina- 
tion and sequence More tlian half had a record of carrying both, 
often in the same laclatiou or m different quarters of an individual 
milk sample Infection came and went vviUi or wiUiout treatment- Such 
an observation supports the vnew that some factor other than bactena is 
dominant This of course is self evident when the end of the teat has 
been trod or attacked by cow pox or otherwise injured 
Pseudomonai pyocyaneus has appeared recently m udders that have 
been treated by the owner with infusions of penicillin, and Tucker** has 
reported finding this orgam«m as a contaminant m empty vials and 
syringes in a stable where Pteudomonas mastitis followed such in> 
fusions From California, Schalm** writes that mastitis associated with 
Pseudomoyiaa aeruginosa and exotic organisms w being encountered 
with greater frequency and may be a consequence of both extensive 
use and abuse of antibiotics 

Eschena coli is the cause of an acute severe, often fatal masbtis 
(coliform) which occurs more often just before or shortly after parturi- 
tion when the udder is large and distended Another similar type is 
caused by CorynebacUnum pyogenes which is rather infrequent m tins 
country, but a cause of severe loss in Great Britain where it occurs 
both in lactating and nonlactatmg animals, even in unbred heifers, and 
IS commonly termed “summer mastitis *’ 

Microscopic Kxammatxon of Milk. — ^Iicroscopic examination for 
the detection of mastitis is made by various methods direct smear of 
nomneubated milk (Breed smear) , direct smear of incubated milk, and 
smear of centrifuged sediment By these methods one examines individ- 
ual quarter samples, composite samples from the quarters of each cow, 
or w eigh-can samples of the mixed milk of the herd 
In a stained direct smear of nomneuioted milk (Breed smear), one 
examines for streptococci, epithelial cells, and leucocytes For detecting 
mastitis streptococci this method is less successful than cultures on 
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blood agar plates. tera extensive disease 

smears of samples of ^““as” rule mastitis streptococci are 

in the udder, and usually m ^2, mastitis milk from individua 

not seen in itself is obviously changed they may not 

quarters; even when the milk iteel badly infected herds; m 

be found. Exceptions are have found only two 

— '• * 

per cent. , {jom quarter samples aseptically 

Microscopic e^aminat on o common 

drawn and incubated ' ^gptococcio mastitis. Since the labora- 

use as a method of .are simple, it has wide application 

tory requiremente of rfrequent, and in the interval 

in practice. arrival at the laboratory growth of con- 

between their “"^“‘'“. rniik. unfit for examination; this is especially 
taminants may amplls are sent through the mail without re- 
liable to occur growth of contaminante brillant green is 

frigeration. To suppre dissolve 0.1 Gm. brilliant green in 100 cc. 
placed in each samp e ‘“^e. absolve u.^i 

distilled Observations reported by Bryan” on sam- 

makes a 1.50,000 ® j j bye to seven days to simulate 

pies held at room {^^reach the laboratory if sent through 

the time ^ effective preservative was prepared by 

the ”^'“t. q":nt arTen 0.75 Gm. sodium aside, and 10 Gm. of 
adding 0. m. water; this solution was autoclaved and 0.1 

to each 5 co. of milk. In routine examinations of milk samples 
cc. added to each ^ condition of the milk or 

'dtr toeret af “calnal report of the presence of Sir. agalactiae 
ofotoefstreptococci when the milk fails to show any other evidence o 
° t Vd the udder is physically sound: such reporU may result 
tmTe^se of ciirer incubated smears or blood agar plates. A check 
sample on such reports is often negative, when'one may assume the 
_resence of a transient infection, or contamination. When the strepto- 
' cocci are numerous and the cell count is high, there can be no doubt 

ponccroinK the diflgnosis. ^ 

Of course it is impossible positively to identify Str. agalactiae or other 
moatitis streptococci in smears, but it is possible to identify them when 
milk from the incubated samples is cultured on blood agar plates and 
the colonies arc run through the differential media. 
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Weigh-can samples of milk are always contaminated and they are 
always somewhat incubated. The presence of long-chain streptococci 
with or without many leucocytes in weigh-can samples is commonly 
accepted as proof of mastitis. One needs to consider that such samples 
arc contaminated, that contaminants are the first to multiply under 
incubation, and that often they appear as long-chain streptococci in- 
distinguishable in smears from mastitis streptococci, IVliile smears of 
such samples may show abnormal constiUicnts in tbc milk this may not 
imply that the udders of origin arc abnormal. A herd must be badly 
diseased to show evidence of mastitis in smears of wcigh-can samples, 
and when milk from badly diseased herds is properly cooled mastitis 
streptococci are not apt to he found in Breed smears prepared from such 
samples. Without any special study of the relation between streptococci 
and cells in smears of wcigh-can samples, and the udders which pro- 
vided the. samples, there has developed a code whereby a diagnosis of 
mastitis in the herd is made from smears in the laboratory. The presence 
of streptococci in all market milk, and of some degree of mastitis in 
all dairy herds, makes it difHcult to distinguish between thc.error and 
the accuracy of such decisions. From grossly diseased and mismanaged 
herds the milk may be suflicicnUy infected to show mastitis streptococci 
in Breed smears from weigh-can samples; usually the presence of 
streptococci in smears of weigh-can samples is due to improper care 
of the milk. 

A high cell count may rarely be in the millions and transient from 
no apparent cause, and normally it is high in late lactation. With proper 
regard for the lactation period the cell count is useful in the determina- 
tion of the presence and extent of inflammation of the udder. It is high 
when cows rapidly decrease in milk flow from a disease, such as winter 
dysentery. Often it is especially high in mild transient or constant 
staphylococcus infections. The degree of mastitis and the prognosis may 
be judged somewhat according to whether the count is in the two mil- 
lions, the five millions or the ten millions. There are individual ex- 
ceptions, however, so that no definite number alone can be accepted 
as a diagnosis of mastitis. According to Scelemann* the normal fluctua- 
tions in numbers of leucocytes are so great and the sensitiveness of the 
mammary glands so variable that the establishment of a fixed normal 
would only lead to error. He states that milk is a product of such 
variable composition that no fixed boundaries can be set To deter- 
mine accurately the significance of a high cell count, whether from 
individual or weigh-can samples, one needs to examine the udders of 
the suspected cows. 
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ing the latter stages o htfeXpcnds to the degree of change 

r^d^L' ae Physl a "La of "the udder, the changes found 
found ““ “e phys . , ^ mastibs there appears 

“ ’“ et lLcocXsIhat precedes the appearance of sbepto- 

to he an in . . i. Qur ohservations indicate that 

:r"cl ctnU value d^^wing the line hetwcen Nos. 2 and 3 
whenihe rrU a persists they soon pass to No. 3. When the cell count 
"the millions per cc, and persists, it indicates infection, advanced 

should he taken 

aseptically from the foremilk without discarding the first 2 
Stst wipe the end of the teat with gauze or cotton moistened with 
Lohol Mid collect in a sterile tube. Smears may be made direcUy from 
milk or from centrifuged sediment. Various _ stains are suit- 
able but’ the Newman stain is widely used. It consists of metliylene 

’ nroder 1 to 1 5 grams; 95 per cent ethyl alcohol, 54 CO.; tecbmcal 

tettMhloLhan^(EasfmanKodakCo.), 40 cc.; glacial acetic acid, 6 cc 
Add alcohol to the tetrachlorethane in a flask and heat to a temperature 
„nt to exceed 70°O. Add combined solution to powdered methylene 
Ce*Shake vigorously until the dye is completely dissolved. Cool the 
Mlution and then add the glacial aceUc acid very slowly. Directions 
1 Vreoare milk smear. 2. When dry, immerse smear in solution and 
withdraw immediately and dry. 3. Wash in water 4. Dry and obse^e. 
qtreotococci in long or short chains indicate mastibs, especially when 
associated with leucocytes. In the past, classification of masbtis sbep- 
tococci has been based on variations in the arrangement of streptococci 
in smears, such as long-chain streptococci, short-chain sbeptococci, 
diplococci, etc. According to the more recent work of Seelemaim, 
Bosell « and others these variations do not indicate a corresponding 
differtoce in the sbeptococci or the mastitis produced by them. 

Symptoms.— While mastitis is widely prevalent, knowledge of ite 
syinptoms and course is often lacking, especially in this country. Eefer- 
cnce to a case as recovered when the acute symptoms recede is almost 
universal, oven among veterinarians. To a dairy inspector, recovery has 
been accomplished when the gross appearance of the milk is normal. 
The specifications of Uie laboratory are met when apparently normal 
milk is free from mastitis sbeptococci. In.mastitis, as in most other 
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diseases, the status of the organ can be determined by the nature and 

extent oi the pathological changes in the tissues. 

The symptoms of mastitis vary widely in detail, but if one follows 
individual cases through successive lacUtions the chief 
prove to be uniform. As a rule the onset is chrome, though it “^y ^ 
acute, and as the tissue changes develop there are active and late 
periods varying somewhat according to the methods of feeding and 
milking. The condition may be unsuspected until a routine examma- 
tion of the milk and udder reveals abnormal milk and fibrosis There 
mav be a history of a previous acute attack, perhaps at the time o 
freshening, or in some previous lactation period. Often there is a report 
that the milk production is low, or that the cow is a ' short milker. 
Diseased cows may have been purchased. If the milker has been ob- 
servant, there is a record of “garget” or flakes in the milk. 

When the initial attack is acute, the normal flow of milk may sud- 
denly discontinue and be replaced by a little serous fluid. Heat, pain, 
and swelling may or may not develop. Occasionally acute general symp- 
toms are present; they may be marked, and in rare instances death 
occurs. In a less acute form, milk from one or more quarters contains 
flakes and clots, often appearing first from one teat and then from an- 
other until all four are implicated. Under proper treatment the acute 
and more obvious changes in the udder and milk usually recede within 
a week to ten days and the udder becomes "apparently normal,” the 
case is "cured.” Unfortunately a complete cure is not the rule, yet such 
a result is possible, in a clinical sense, even though a circumscribed 
induration may permanently remain. Recognition of these acute or sub- 
acute conditions is seldom difiicult. though acute mastiUs has been diag- 
nosed as indigestion because of atony of the rumen and failure to eat. 

In a group of mastitis-free cows there may be occasional acute at- 
tacks while in other similar groups such incidents may be rare. In 
cases' where the udder has been entirely normal until the time of the 
initial acute attack, the onset is sudden, the udder is swollen and pain- 
ful and the milk is abnormal; but inoculation of blood agar plates with 
milk may give entirely negative results. Recovery of such cases is 
usually complete under proper treatment. Acute mastitis is infrequent 
in herds that are relatively free from the chronic form, and such at- 
tacks run a more favorable course than in highly infected herds. 

Far more significant than these acute attacks that appear irregularly, 
cither as a first or a second or any other fiareup, are the number of ud- 
ders that show distinct or marked indurations (fibrosis) as revealed by 
physical examination of the milked-out udder — chronic mastitis. This 
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condition has been variously named, as cured, latent, occult, and sub- 
clinical, terms which usually mean that the disease is not obvious to the 
casual observation of a layman, though often recognized by the owner 
or milker. Control of this condition is of increasing importance because 
of frequent exclusion of milk from such udders from market, and be- 
cause owners often appeal for relief from a disease that is gradually 
destroying their income. The degree of mastitis is m almost direct pro- 
portion to the degree of induration or fibrosis. Slight changes, however, 
are apparently of no significance. An initial mild attack may leave the 
udder normal, or it may leave a circumscribed induration that appar- 
ently remains unchanged and nonprogressive. Slight indurations not 
origmating from an acute inflammation may fail to progress. After the 
^ udder has acquired a group 3 or 4 classification, however, the lesions 
tend to become more extensive from one lactation period to another. 
Where intensive feeding and unsanitary milking are practiced, the dis- 
ease may progress rapidly. When advanced cases of mastitis are segre- 
gated, the milder forms appear to become less active. Evidently this 
separation prevents repeated new infections. 

On the basis of complete clmicat records of many cases in different 
herds we have proposed a classification of quarters of udders as normal, 
slight, distinct, and marked, according to the degree of fibrosis; and of 
udders as 1,2, 3, and 4, in respect to all of the clinical evidence obtain- 
able. In general, a No. I or 2 udder is regarded as normal, while Nos. 3 
and 4 are affected with mastitis and subject to segregation where con- 
trol measures are adopted. 

PAyricol Examination of the l/dder.— The work is best conducted di- 
rectly after imlkmg. An examination is not satisfactory when the udder 
is distended with milk or when it is swollen and congested before and 
alter freshening; the elasticity of the ^andular tissue cannot be recog- 
nized. 

An QutUne of methods of obsetvaUou and palpation of the udder is 
illustrated in Figure 107. 

(1) Observe the rear quarters for the presence of atrophy, and for 
\ ariations in the size and position of the teats. 

(2) Obser%'e the front teats for atrophy by raising rear teats back- 
wa^ and upward; note whether the ends of the teats are in the same 
horizontal plane. 

(S) PalpaUon of the c> stems. Raise the quarters together simultane- 
ously to compare the consistency and weight by HghUy raUing and pal- 
pating the tissues in the region of the cystema with the finger rips. There 
may be a distinct variarion in the weight, firmness and surface which 
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reveals fibrosis in one as compared with a normal soft glandular struc- 
ture in the other. Variations here suggest the probable findings through- 
out the quarter. 

(4) and (5). Method of locating chcumscribed areas of fibrosis 
in the ventral part of the quarters. Grasp, but do not stretch, the teat 
with one hand and compress the tissues with the other. In a normal, 
elastic quarter the opposing thumb and fingers are separated chiefly 
by the opposing iayers of skin. In fibrosis they are separated more or 
less by a firm mass. The degree of fibrosis is estimated by the differ- 
ence between the two hind quarters and the two front quarters both 
anterior and posterior to the teats. But do not compare front quarters 
with hind quarters. 

(6) Superficial palpation of the surface. With light compression 
the skin is raised in folds while the finger tips glide over the underlying 
surface to detect the degree of smoothness. 

Each quarter may be normally smooth or normally lobulated. A 
normally lobulated surface is uniform in contour and if projections are 
present they are small and regular, while a pathological lobulation is 
not uniformly distributed and the lobulations are not uniform in size. 
When the thumb and finger pass over the surface of one quarter the sub- 
outis may present a smooth surface while the corresponding surface 
of the mate to this quarter may be lobulated, indicating fibrosis. 

(7) Palpate for asymmetry. Grasp each quarter firmly with both 
hands, which are moved back and forth firmly under firm compression, 
noting lobulations and consistency. The tissues are alternately com- 
pressed and relaxed. The degree of atrophy and consistency is also 
judged by lifting each quarter with both hands and comparing each 
quarter with its mate on the opposite side for weight, elasticity, and size. 
Coarse irregular lobulations are of greater significance than fine lobula- 
tions uniformly distributed. When a difference in size is found, as one 
large and soft and one small firm front quarter, the smaller one may 
have been affected with an acute mastitis that caused suspension of the 
milk-flow and shrinking of the glandular tissue; an exact estimate of 
the degree of injury may not be possible until the next lactation period. 
If the smaller quarter is found to be distinctly nodular, however, instead 
of smooth and regular on the surface, one may conclude that connective 
tissue has replaced glandular tissue; it has become indurated. During 
the active stage an infected quarter may be considerably larger than 
its mate — one hind quarter is decidedly larger than the other, and 
doubt exists as to whether one is swollen and indurated to a pathological 
degree, or whether the other is atrophied to a pathological degree. As 
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a rule the question is answered b> the presence of irregular indurations 
in the affected quarter, or by the reaction to a bromlhymol-bluc or 
chlonne test of the milk 

(S) Examination of the ends of Uie tcaU for patent meatus (big 
107 (8), teat at the right) , relaxed sphincter, and ease of milking 
The signiffcance of induration depends on the degree and distribution 
of fibroses m different quarters Circumscribed indurations may be 
single or multiple and large or small while diffuse indurations may in- 
volve an entire quarter Their presence may be so slight as to have no 
significance or so extensive as to rum the cow for milk production A 
quarter is termed slight or suspiaous when it contains not more than 
one or two circumscribed lesions not o\cr 2 inches in diameter, or when 
there is a slight lack of uniformity m the sue and consistency A quarter 
IS termed distinct when it contains an induration approximately 3 inches 
in diameter, or when tliere is a distinct difference on superficial palpa- 
tion only, or when distinct atrophy with indurations is present A 
quarter la termed marked when the indurations are diffuse and exten- 
sive, or Circumscribed and multiple A quarter is not designated as 
marked if it consists largely of elastic tissue Numerous circumscribed 
indurations m large udders with an abundance of clastic tissue would 
give a distinct rather than a marked classification , this condition is fre- 
quent in old cows Diffuse indurations m all four quarters may give to a 
badly dueased udder an "apparently normar’ appearance 
There is no distinct line of demarcation between these three groups, 
and the legend 84- or D+ is used for border line cases Those who 
acquire skill in examination of the udder reach uniform decisions m 
respect to classification 

The findmgs on each quarter are recorded as follows — ■ 

— , the quarter is entirely normal 

S, fibrosis IS slight or suspected There are single indurations not 
more than one or two inches in diameter 

D, fibrosis 18 distinct, Da, with slight atrophy, DA, with marked 
atrophy, Da lob, with coarse lobulations, D-hA lob P, very distinct 
with marked atrophy, coarse lobulations, and relaxed sphincter There 
IS multiple fibrosis or a single induration approximately two to three 
inches in diameter P, patent teat meatus 
M, Sbrosis IS marked Disseminated or diffuse extensive mduraUoiis 
have largely replaced the glandular tissue 
The plus sign indicates an mtermediate degree, as S+, D+ Udders 
of first-calf heifers are normally firm, and the individual quarters are 
sometimes marked D With sufficient practice, one may be able to 
classily udders o( dry cows -When Ihe udder is congested, tense, and 
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There may be a history of repealed attacks Production is usually 
good Occasionally the milk from the affected quarter shows flakes or 
clots IS Ecrous or watery, and reacts to the brorothyraol blue test There 
may be a distinct change m the character of the milk in a period of 
two to four weeks If the udder is distinct m three quarters, the elastic 
tissue abundant, nnd the milk usually normal it may be placed in this 
group If the udder is distinct in one quarter, slight in the other three, 
and the milk is usually abnormal (case No 7), it would be classed 
at 3+ or 4 

In routine physical cxaromaiions, one may classify udders without 
an examination of the milk The appearance of the milk, and the 
bromthymol blue reaction fluctuate from time to time, while the degree 
of fibrosis 18 either constant or progressive Apparent exceptions occur 
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when a subacute inflammation recedes and the affected quarter becomes 
more pliable. 

Number 4 . — Fibrosis is distinct and multiple or marked and diffuse. 
Atrophy and asymmetry are common, but when ail four quarters arc 
affected the udder may be well-balanced. If the lesions are marked (M) 
in two quarters, the udder is classed as 4, even if the milk is normal. 
If a quarter leaks freely the udder is classed as 4. There is a history 
of repeated attacks and the production is below normal; usually it is 
low. The milk usually contains flakes, clots, or is watery. Bromthymol- 
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blue gives a positive reaction. Occasionally in a high producing cow 
the milk may be apparently normal during the first two or tliree weeks 
of lactation, bub usually there is a distinct reaction during this period. 

A classification based upon a single survey will contain a few indi- 
viduals in the 2+ or 3+ group. But after a few examinations of the 
herd one is usually able, through comparison of the indurations with 
milk reactions and production, to classify the cow definitely. This 
me^od should be interpreted as a general guide, and not as a list of 
specifications in which a formula for each udder may be found. Ar- 
ranged in order of frequency of occurrence, the evidence may be listed 
as follows: 1, physical examination of the udder, including the history 
and milk production; 2, chemical and physical examination of the milk; 
3, number of leucocytes; and 4, bacteriological findings. 

This classification makes it possible to protect normal cows against 
exposure to infection. Comparative examinations show that No. 4 udders 
are eliminating infection almost constantly. No. 3 udders are eliminat- 
ing it less frequently, and that milk from No. 2 udders laicly shows 
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bacteriological evidence of mastitis. While milk from Kos. 3 and 4 may 
be free from infection at times, this finding docs not change their 
status. 

Examination of the Milk.— Much information may be obtained by 
an examination of the milk in the stable, and this may be suppIcmcnU^ 
by the cultural and smear examinations previously described. Strip 
cups are in common use in herds producing certified milk and they have 
been adopted to some extent by others where mastitis control measures 
are in operation. A pint Un cup or larger receptacle is fitted with a 
removable top about 1% inches deep. One half of the bottom of this 
section is made of fine wire mesh, 100 squares to the inch, the other 
half is made of tin. Fine black cloth may be used for the same purpose, 
and there are various forms of strip cups for sale by dairy supply firms. 
The strip-cup test is made when the udder is filled witli milk, just before 
the re^Jar milking time. Draw tlic first tn'o to [our streama Irom each 
teat directly on the sieve and examine for flakes or clots. The top should 
be removed and rinsed in water after each test in order to remove the 
thin layer of foam that may obscure a slight fiakiness. Routine use of 
the strip cup is of great value in revealing the first stages of an acute 
Inflammation, whether it be an initial attack or a flsreup of a perma- 
nently diseased udder; the case is discovered early when segregation 
and treatment may be most effectively applied. A single survey of a 
herd with a strip cup for the purpose of detecting cows affected with 
mastitis is not of great value, since a large per cent of the cows dis- 
tinctly affected with chronic mastitis give milk that is usually free from 
flakes or clots. The presence of flakes is commonly regarded as an indi- 
cation of mastitis, but they may be present in mifk of an abnormal color 
as a transient condition after an injury. Milk may also present a change 
in color and consistency, becoming watery or lighter in color, or yellow- 
ish, and such milk may be free from flakes as shown on the strip cup. 
It may be recognized in test lubes by comparing it with normal milk, 
or by allowing a small stream to flow over a glazed black surface. For 
this purpose a sheet of bakelite tilled lengthwise in a small rectangular 
baking tin painted black is excellent, and it has largely replaced the tin 
cup with a wire mesh bottom. Milk drawn upon the glazed black sur- 
ace may show a slightly changed color (dc) or a distinct change from 
tne normal (DC) or ittnav confnin n«,4 .. 1.^10 
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frequent milking of such quarters may prevent an active severe attack 
when the cow freshens. Routine examination of all dry cows, including 
the udder secretions, is of great value in the herd control of mastitis. 
An examination of the secretions of the udder when the cow is dry 
may be more instructive than an examination of the milk during lacta- 
tion. This observation is of special value in the inspection of dry cows 
for purchase. 

At the beginning of the drj’ period the secretion should be uniform in 
color and consistency, and free from clots or flakes, or any resemblance 
to pus. An infected quarter may contain pus after milking has been 
discontinued. This may increase in amount during the dry period, be 
quite abundant when the cow freshens, and result in a badly infected 
udder. About six weeks after milking has been discontinued, the milk of 
a normal udder has the appearance of honey; it is clear, amber in color, 
and free from turbidity or sediment. Secretion from a quarter affected 
with staphylococcic infection is often turbid and milky. In streptococcic 
infection the secretion may be milky and contain sediment. Laboratory 
examination of the secretion from a dry quarter reveals the absence or 
presence of infection, as it does in the milk during lactation. The amount 
of the secretion is variable. 

Keeping Qualities of the Mtlk . — The keeping qualities of the milk 
held at a temperature of 37°C. for 24 hours gives useful information 
on the health of the udder. Samples are collected from each quarter in 
sterile glass cylinders 4 inches high by l^fe-lnch diameter, provided with 
sterile rubber stoppers (any small sterile glass container is suitable). 
The sample is taken as for bacteriological examination, after wiping 
the teat with cotton moistened with alcohol. Normal milk kept in this 
manner shows a definite milk and cream line; when the tube is inverted 
the bottom and sides are free from sediment. In mastitis milk, there 
forms a layer of yellowish serum (whey) between the cream line and 
the milk, the milk itself may appear watery, and sediment is deposited 
on the glass Under the influence of lieat these changes may 'occur as 
early as six hours, while normal milk may appear normal after forty- 
eight hours. When incubated mi/k from a normal quarter is returned 
to the refrigerator it may retain its normal appearance for as long as 
two weeks. In the hands of the inexperienced this test is of more value 
than the brorathymol-blue test, since it is not apt to be misinterpreted. 

The alkalinity, or pH, is revealed by the bromthymol-blue (thy- 
bromol) test. Mastitis milk ia usually alkaline in reaction and salty 
in taste. In Switzerland it has long been a routine practice to apply the 
taste method when an udder is being examined. According to Minett 
the reaction of milk is nonnal after about the ninth day. Our observa- 
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tions shows that when the nddei la normal, cows 1 and 2, tiie brom- 
thymol blue test usually gives a normal yellowish green reaction as 
early as 24 to 48 hours after calvmg, and that the alkalinity is 
larly normal on the first day In chrome mastitis, milk from the affected 
quarters often gives a green or hght-green reaction immediately after 
calving Apparently an increased alkalimty at this tune suggests mas- 
titis, and the time required to return to normsl tnay suggest the degree 
of inflammation In Nos 3 and 4 this reaction may persist for one or 
two months and even longer The milk from a normal udder may in- 
frequently show a transient high pH m the middle of the lactation 
period, and m about the same frequency flocculent milk from a diseased 
quarter may show a normal pH In general, however, a distmct green 
teaction indicates mastibs The bromthymol blue test gives mformation 
when its results are compared with other manifestations The various 
degrees of reaction are slight li^t green, light green, green, dark green, 
and orange (acid reaction) With few exceptions the color reaction m 
mastitis 13 vanable m the milk from the different quarters Some have 
been confused because of a reaction m milk that failed to show mfeo 
tion on bactenological examination, while others have been equally 
confused because of reactions where there ^as no “apparent mastitis ” 
A complete clinical examination supports the evidence of a persistent 
bromthymol blue reaction There is a tendency to forget that in every 
case of mastitis the milk varies from time to time, and that its chemical 
and bactenological manifestations are equally \anable There is no 
reason why chemical and bactenological testa should both be positive 
or negative at the same time The seat of the disease is m the udder, 
rather than m the milk, and the significance of the reaction of any test 
of the milk relates to lesions m the udder rather than to some other test 
Bromthymol blue solution is prepared by dissolving 1 gram of 
bromthymol bJue powder m 600 cc of 47^ per cent alcohol To adjust 
it to an alkaline range, add about 1 5 cc of a 5 per cent sodium hy- 
droxide solution If this proves to be too much, the addition of a few 
drops of a 5 per cent solution of bydrochlonc or sulphunc acid bnngs 
It back to the neutral range It is important that this mdicator be only 
shghtfy alkalme or slightly acid An acid bromthymol blue solution is 
red, while an alkaline solution is ^eea If the solution is too acid it 
ma> not give a distmct green m alkaline milk, if it is too alkaline it 
may impart a green color to normal milk. An equally satisfactory solu- 
tion IS made by dissolvmg 1 gram of bromthymol blue m 160 cc of 
one hundredth normal sodium hydroxide solution and adding enough 
distilled water to bring the whole volume up to 750 cc Milk for exam 
ination is drawn after discarding the first four or five streams of the 
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foremilk— that which is drawn into the strip cup. Then from each teat 
to he tested draw 5 cc. of milk into a test tube and examine the con- 
tents for any difference in color or consistency. A slightly watery or 
discolored milk is easily recognized it the comparison is made in good 
light. The test is made by adding 0.5 to 1 cc. of the indicator to 5 cc. 
of milk. Normal milk gives a slightly yellowish-green or greenish- 
yellow color. The degree of reaction depends on the degree of alkalinity 
above the normal of 6 2 to 6,5. 

The chloride test is regarded by many workers on mastitis as the 
moat accurate indicator of the presence of fibrosis Normal milk con- 
tains 0 09 to 0.14 per cent chlorides. A field chloride test for the detection 
of mastitis has been developed by Hayden. This reveals the presence 
of chloride when the percentage is 0.14 or over. HaydenV" test is as 
follows: Reagents: Dissolve 1.3415 grams of C.P. silver nitrate in 1 
liter distilled water. Make a 10 per cent solution of potassium chromate 
m distilled water. Procedure; Measure an accurate 5 cc. of the silver 
nitrate solution into a test tube. Add 2 drops of the chromate solution. 
A red color develops at once. Add an accurate 1 cc. of milk to this 
combination. A yellow color will develop in one minute or less it the 
chloride is 0.14 per cent or over. The yellow color develops very rapidly 
if the chloride is high. The red color will be maintained if the chloride 
is under 0.14 per cent. 

The Sotis Test.— This is a highiy accurate selective test for the 
detection of Str. agalactiae in milk from infected quarters. It was de- 
scribed in 1936 by Hotis and Miller."* The test consists in adding 0 5 
cc. of 0 5 per cent bromcresol purple to 9 5 cc. of aseptically drawn 
milk. Milk containing mastitis streptococci shows a typical change after 
24 to 48 hours incubation at ST^C. Murphy’* has reported that the “ap- 
plication of the test to 753 samples of milk in conjunction with cultural 
examination in blood agar showed them to be in perfect agreement for 
95 per cent of the samples. ... It was found that two classes of reaction 
are characteristic for the presence of group I mastitis streptococci (Str. 
agalactiae).” This characteristic reaction consists of a thick yellow 
deposit in the bottom of the tube, or yellow colonies adhering to the 
sides of the tube. Since it requires the use of an incubator it is a labo- 
ratory rather than a field test. 

Diagnosis. — In the diagnosis of mastitis, the history, the condition 
of the udder and milk, and any other symptom that may be obtainable, 
determine the classification. Our experience indicates that it is possible 
to moke an accurate diagnosis by means of either a elinical examination 
mode in the stable, or an examination of the miik in the laboratory. 
This is contrary to a commonly expressed opinion, repeated by Seele- 
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mann* who writes that frequcnll> a quarter tna> contain streptococci 
and show abnormal secretion when changes m the tissue cannot be felt, 
e\en b^ means of a thorough examination This point is of great im- 
portance in relation to mastitis control The intermittent cliinnation 
from the udder of bacteria cauMng mastitis requires that examinations 
for their detection be made frequcntlj And segregation of cows b> this 
method alone is expense c 

The question ma> well be raided whether the modem laboratorj 
workers who ha^c decided that clinical methods applied bj Bang 
Nocard and others are not cftectnc arc qualified to make such exam- 
inations and decision® hilc the tcchnic maj appear to be simple, “kill 
in the classification of udders is acquired onl\ after long practice It 
includes not merely the art of delecting indurations but exi>cnencc and 
judgment m reaching a decision upon all the e\ idcncc obtainable 
In making a deci«ion consider that the indurations arc pennanent or 
progressne and that abnormalities m the milk varj in degree and 
persistence particularly m groups 2 and 3 In the«e groups chemical 
(pH chlorine) and cellular (lcucoc\tc) changes are often prc«cnt when 
bacteriological findings are ncgalue After the lesions arc advanced the 
milk with few cxccptu ns is permanently abnormal First learn tl c 
age, last cah mg date and any previous hi«tory of mastitis or ‘ garget 
Mastitis IS one of the most frequent cauHs of low milk profluction and 
when an owner reports that a cow is a «hort milker or a low producer, 
it should be suspected \ct a high producing cow with a large udder 
containing several distinct lesions may still milk heavily if the indura 
tions are circumscribed 

Methods of Control — In the control of mastitis one is concvmed 
with the two major causes mentioned under etiology the infected cow 
and protection of the udder According to one mow mastitis control 
depends on identification of the infectevl cow by means of bacterio- 
logical examination of the milk ju<»t as tuberculosis control depends 
on identification of the infected cow by means of the tuberculin test 
This method of diagnosis is desirable but it is not generally availalilc 
and it IS not essential 


It has been demonstrated in many hcnls that segregation of the 
clinical forms of mastitis m rombmation witli hygienic milking and 
stable hygiene will promptly check the di ease as reported many years 
ago by Bang There is considerable evidence in support of the view 
that protection of the udder is of even greater importance than the 
diagnosis Many new ca^es begin with injury to a teat from which infec 
tion eventualK develops m all four quarters In our small experimental 
herd where every “ccond cow washcaMlj infected with Str agalachae, 
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and no special precautions were taken, only one new case developed 
in three years, without previous injury. One can at least claim that 
the tew infected udders which do not fail in class 3 and 4 will not be 
a source of contagion where cleanliness and disinfection are practiced. 
Under these conditions infection does not readily spread between in- 
fected and noninfected individuals in the class 3 group. The badly 
diseased class 4 cow is the chief source of infection and this animal 
is always a low producer. 

The minimum requirements arc adequate space, stall partitions to 
prevent treading on the teats, and a well-bedded dry floor. Tlie use 
of superphosphate on the floors and gutters, but not on the stall-beds, is 
desirable; it absorbs moisture and is a mild antiseptic. 

All affected cows should be placed together and permanently assigned 
stanchions according to the degree of mastitis. Thus, all in No. 4 group 
would occupy a definite part of the stable and never enter other stan- 
chions. In the same manner the No. 3 cows would be together. Nos 1 
and 2 are regarded as a single unit, and not stanchioned among either 
Nos. 3 or 4. It is probable that infection spreads chiefly from No. 4 
cows, but all animals classed as 3 or 4 should be tied separately from 
the 1 and 2 class, regardless of the history or the appearance of the 
milk. This may be difficult to accomplish when an owner is unconvinced 
that a favorite cow is abnormal, or when he decides that a No. 4 cow 
is “cured.” Under usual conditions the spread of infection from cow to 
cow is gradual, but finally 50 per cent or more of the udders may show 
distinct or marked fibrosis and the herd is badly damaged. The most 
desirable segregation is provided by separate stables and milkers, but 
this is seldom practical. Sufficient isolation is provided when all groups 
occupy the same stable in separate units, if the normal animals are 
milked first. 

The routine use of a strip cup informs the milker of acute cases and 
of recurrent activity in time to apply effective treatment and prevent 
the spread of infection; it also assists in the classification of udders. 
■When a cow shows watery milk, flakes, clots or pus repeatedly 7 she 
should be removed from the milking line, particularly if she stands in a 
clean group. In the treatment of such cases the grain ration is reduced, 
and the quarter infused with an antibotic (2 million units penicillin; 20 
cc. Pcnicle, and to 1 Gm. streptomycin). 

In washing the udder, one uses a special single-service 10%'' x 11" 
paper towel (“Kotowl”). The operator wrings the towel partly drj* 
from a chlorine solution of 200 parts per million, or from soapy water 
at 130® F. prepared from soap flakes or Ivory soap, washes the udder, 
and discards the towel. A few sUtiams of milk are withdrawn from each 
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teat, and the machine is applied dirccUy thereafter. The opcrato^re- 
pares the udder for milking about two cows ahead of the machine, mile 
washing of the udder is desirable, if it can be done properly, the "'let- 
down” of milk may be accomplished by stripping ahead of the milkei' 
without washing. It la commonly advised that final stripping of the 
udder be done with the machine, and that a milking machine should 
operate in a m inimum of time in order to avoid injury to the teats. If 
the cow is hand-stripped it is obvious that the time occupied by the ma- 
chine can be reduced, and consequently it is recommended that hand- 
stripping be practiced. While complete milking of certain individuals^ 
may be accomplished in the minimum time requirement of the machine, 
there are numerous exceptions. A vanable amount of milk may remain 
in one or more quarters, and a number of experiments have shown that 
any degree of mastitis is aggravated by incomplete milking. Further- 
more, strippings are high in fat, and their loss resulU in a diminished 
butter-fat test for the herd. 

The milking machine should not be used on obviously diseased qusr- 
* ters; they should be milked by hand. Under average conditions, mastitis 
infection spreads less rapidly in herds milked by hand than where a 
machine is used. But a milking machine is safe if the equipment re- 
ceives proper care and is not used upon diseased udders. If it is im- 
practical to restrict the use to normal cows, the milking cups should 
be cleansed after each cow is milked A method that seems effective 
IS first to nnse them m a pail of clear water and then in a chlorine 
solution of 200 pp.m. Objection has been raised against the common 
practice of dipping the milking cups and teats, because such exposure 
to a chlorine solution of 200 ppm. leaves infection which has been 
revealed by laboratory examination Failure to attain absolute sterilisa- 


tion of the skin or of all parts of equipment has not led surgeons to 
abandon the elementary principles of cleanlmess and disinfection, and 
whatever theory one may hold conceramg the cause of mastitis, it is 
a common observation that losses are curtailed where cleanlmess and 
disinfection are practiced. For information on sterilization of milking 

machines, see Bui 492, State Ck)llege of Agriculture, Ithaca N.Y 

In hand mUking it is desirable that the milker thoroughly w*ash his 
hands after each cow is milked. Before milking each cow a milker 
should wash his hands with soap and water, dUinfect them with a 
chlorme solution (100-200 p p.m.) and wipe them dry, preferably with 
paper towels. Do not imlk on the floor, and do not permit wet imlking. 

Ttir ^ to *P the ends of the tents 

after milkmE. D.p the teat, of 20 to 30 cows and discard the solution. 
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Provide a basin constructed preferably of graniteware porcelain 
enamelware, or glass and large enough to accommodate the four teats of 
an udder at one time. 

Once a week the litter should be removed, the surface of the platform 
scraped, aind sprayed with a disinfectant (hot lye 3 to 5 per cent solu- 
tion chlorine solution, 400-500 p.p.m.). Provide an adequate stall- 
bed,’ partitions for each cow, and plenty of bedding. Heavily producing 
cows should be milked by hand and preferably three times daily. First- 
calf heifers and fresh cows from the clean group may be stanchioned 
with the clean group if the milk is normal on the strip cup and the 
bromthymol-blue test. Additions from other herds should be quaran- 
tined until found to be normal. 

Treatment.— The treatment of chronic mastitis presents two prob- 
lems: (1) The group of cows with udders that are damaged, but still 
suitable for milk production; and (2) the cow with active mastitis, and 
yielding flakes or clots. 

The damaged group contains only Nos. 3 and 4. These should be so 
arranged in the stanchions that the milker passes from the better udders 
to the more advanced cases. Special efforts should be made to practice 
complete milking of affected quarters. More than the usual care is 
necessary when the cow is being dried off, and certain individuals can- 
not be dried off without causing an acute flareup; such cows should be 
milked continuously. The grain ration should not be high. On a re- 
stricted diet and careful milking, such a group may produce fairly well, 
and the less advanced cases may improve. Forced feeding to produce 
maximum production, however, may result in disastrous acute activity. 

Vaccination has been widely practiced, but there is no evidence that 
it exerts either a curative or a prophylactic effect. 

Acute mastitis responds to treatment when the udder has previously 
been normal, but acute septic mastitis with n high temperature and 
severe general symptoms may be fatal. In a series of 54 quarters 
affected with acute mastitis, 22 were infected with coliform organisms, 
8 with hemolytic staphylococci, and 9 with green streptococci (Sir. 
dysgalactiae and Sir, uberis) — Fci^eon.** In n subsequent series, 
hemolytic staphylocci w’crc predominant 

Since the administration of antibiotics, the mortality from acute 
septic mastitis has been materially reduced. 'While the details of medi- 
cation vary somewhat, the following procedure is an example. Previous 
to infusion of Uie udder administer 6 cc. of posterior pituitary extract 
intravenously to stimulate immediate flow of milk, and then milk as 
hmg as any can be obtained in the next fifteen minutes. Then infuse the 
quarter with 600,000 units crystalline penicillin and % to 1 Gm. strep- 
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tomycin disolved in BO cc, dn^lillcil water. 

ona Bolntion ol either Bullamerarme or sulfametharine, Applj an -ce 
pack supported by a suspensory bandage. Administer inlrntnuscularly 
to 3 million unita of penicillin in oil, plus % Gm. streptomycin, and g 
two 1-ounce capsules suUameraime orally, followed by one every 
twenty-four hours. The penicillin may be repeated daily. 

Disinfection of the Mammary Gland.— Tor a number of ycare the 
treatment of chronic maghtis by injection of disinfectants througli the 
teat canal into the glandular tissue, chemotherapy, has been practice. 
In 1934 Steck** reported that “chemotherapy is a useful w’capon in the 
control of agalactiosis, and even the cases that cannot be cured com- 
pletely may be rendered less dangerous through the considerable reduc- 


tion in the number of germs spread.” 

In practice, treatment of mastitis is usually applied to cows in lacta- 
tion following the appearance of flakes, clots, or pus in the milk, and 
without identiBcation of the type of infection While such identifica- 
tion is desirable, experience shows that prompt treatment as soon as 
‘the symptoms appear is most apt to be effective,** and that frequently 
when post-treatment samples of milk from such cases are examined 
in the laboratory no infection Is found; this is especially true of heifers 
and young cows with no history of mastitis Furthermore, a number of 
veterinarians have reported success in the treatment of mastitis diag- 
nosed by physical examination only, and without laboratory examina- 
tion of the milk. We have observed instances of improvement of the 
milk following treatment of dry quarters from which the secretion 
during lactation yielded no significant bacteria or no bacteria whatever. 
Treatment of udders during the dry period is especially effective; this 
may include quarters from which milk samples yield pathogenic organ- 
isms, or udders with a history of recurrent mastitis during the previous 
lactation, or upon examination when dry yield abnormal colostrum and 
have fibrosis. Whenever available, treatments of dry udders should be 
guided by the results of laboratory examinations. 

In the selection of a disinfectant it is desirable to use one that does 
not irritate the udder, nor cause prolonged change in the quality of the 
milk. These conditions are found in several of the recently introduced 
antibiotics. One of the most widely used and effective combinations is 
penicillin and streptomycin in Penicle, a water-in-oil emulsion, or 
similar vehicle. Examples are, procaine penicillin G in aqueous suspen- 
sion, 100^ units; Penicle, 20 cc.; streptomycin 1/5 Gm. (100-20-1/5). 
Or m more severe attacks: procaine penicillin G in aqueous suspension, 
500,000 unite; Pemcle, 40 cc.; Btreptomycin, 1 Gm. (600-40-1). In 
acUve lactation this may be repeated every twenty-four hours; in dry 
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infected udders it may be given once or more according to the depec of 
mastitis, or the type of infection (staphylococcus, pseudomonas). 

The first obvious result, of treatment is improvement m the quality 
of the milk, or absence of infection from post-treatment samples. In- 
fection may disappear within a few days or weeks or the bacteria may 
gradually recede over a period of months, as in some cases of staphy- 
lococcal mastitis. Str. agalactiae infection may be overcome by trea^ 
ment only to be followed by staphylococcus, and staphylococcus is 
often replaced by Str. agalactiae. After infection in a quarter has been 
overcome there remains a tendency to reinfection, and even when this 
does not occur the milk may remain abnormal. This tendency to recur- 
rent infection, and to a failure of the milk to return to normal, is often 
observed in quarters with a D+ fibrosis or a marked atrophy. Improve- 
ment in the quality of the milk, as well as freedom from infection, is 
favored by a long dry period. In severe types of mastitis Uie treated 
quarter may atrophy and almost cease to function. 

It is desirable that one identity the type of infection in each case, 
but facilities for this important information are not available to all 
veterinarians. It our observations and opinions are correct, an accurate 
knowledge of the physical condition of the diseased quarter is more 
important, in estimating the prognosis, than a knowledge of the type 
of infection. And this information is available to all. In the classifica- 
tion of udders, there is no great difiiculty in learning how to identify 
slight, distinct, or marked fibrosis in each quarter and in noting the 
degree of atrophy. 

In the treatment of mammary infections with the more refractive 
staphyloccus, Schalra and Wood”' cured 90 per cent of lactating and 73 
per cent of dry quarters with infusion of 1 million units penicillin and 
1 Gm. dihydrostreptomycin in 50 cc. water administered four times at 
24-hour intervals. Terramycin, 7.5 Gm. ointment in a collapsible tube, 
infused into the nonlactating udder, in a limited experience, suggests 
efficiency in clearing both staphylococci and streptococci. 
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RECOMMENDED TREATMENTS FOR BOVINE MASTITIS 

New York State Mastitis Research and Control Program 
New York State Vetennary Coll^ 

Cornell University, Ithaca N Y 

LACTATING COWS DRY COWS 


Clinical Mastitis — Chrome or Mild 

Known Streptococcus 

Known Hemolytic Slaphylocoecvs 

Unknown Infections 


Penicillin' — 200 or more 
TU4-%% gm dihy 
drostreplomycin in water 
in-oil emulsion * 

Procaine Penicilim— 200 
or more T U * 4- % V* 
gm dihydrostreptomycin 
m peanut oil commercial 
ly prepared (Some may 
contam suHas) 

Penicillin'— 200 TU m 
50-80 cc aqueous 5ul 
fonamides * * 

Terramjem — 400 or more 
mg m ointment tube 

Neomycin — 0£ -j- 100-200 
TU peniciUm in water 
in oil emulsion 

Tyrothrycin— 20-40 cc in 
oil or in other mixtures* 
Can combine with 200 or 
more TU penialixm 


Repeated as indicated de- 
pending on seventy of 
ease 

10-20 cc (or more) 1 to 
2X at 43-72 hours 


2 to 4X at 12 24 bouts 


1 to 2X at 21-48 1 ours 
or repeated as mdicated 

Repealed as indicated 


Not used unless drying 
off quarters 


Same 

Same 

\ot recommended 

Same 

Same 

Must have some secre- 
tion in udder MUk out 
after 4S hours if swelling 
persists 


Known Streptococcus agalactiae, with or without clinical syinptoins 


Penicillin’ — 100-200 or 
more TU m 10-20 ce 
Water in-oil emulsion * * 

Aureomjcin ointment — 
400 or more mg tube 


1 to 3X at 24-72 hour 
intervals depending on 
seventy of case 

1 to 3X at 21-48 hours 


Generally IX 7 10 days 
after drymg off May re- 
peat when springing 

1 to 2X at 24-48 hours 
when drymg off or while 
dry 
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- Coliform 


Dihydrostreptomycin — 
gm. + 200T,U. pern- 
cillin ia either aqueous or 
irater-ifl-oi] emuJsion ve- 
hicle.* 


1 to 3X at 12-24 hours if 
aqueous base, or 24-72 
hours if emulsion is used. 
If septum use eveiy 12 
hours 


IX when drj'ing off. 
IX when springing 


T.U. ss thoQsand units 

* Penleiiiin G Proc&ine in Aqueous suspension. 
PenicIUm G — CrystsUme — not Procaine 

* Use Tehicle ^lUi neutral pH lor best results 

* Safe for use on acute eases 

* Too irritant for use on acute cases 

* Add penicillin to sulfas immediately beforo use 


Pseudomonas Types 

Fifty mg polymyxin B m 20 cc of 20% aqueous solution of sodium iodide re- 
peated 2 to 3 times at 24*72 hours has produced 40% or more recoveries in cases 
treated. Neomycin— 05 gm. m water*m*oU emulsion or aqueous or aqueous solu- 
tion gives approximately the same recovery. For known Paracoh a mixture of 
these two and 05 gm. dihydroslreptomycm is used. 

Treatment often fails to remove infection but may improve clinical condition. 


Acute Mastitis. — ^Infuse the affected quarter with at least 200 T.U. 
penicillin and at least V4 to % gram ot dihydrostcrptomycin in 50 oo. of 
either sterile distilled water, saline, or an aqueous solution of sulfa- 
merazine or sulfamethazine. This treatment is more effective when 
secretions are “let down” with 2-5 cc. posterior pituitary extract intra- 
venously and ail secretions removed. (Repeat before each infusion.) 

The quarter may be packed with cracked' ice until the hard tense 
swelling subsides. While the quarter is packed in ice, "let-down” is 
stimulated and secretion removed at 8-12 hour intervals and rcinfused 
as described above. Under certain conditions bathing the quarter with 
cold water and stripping the secretion at 20-30 minute intervals ma- 
terially helps to reduce the severe inflammation. When this practice is 
followed, the cow is systematically treated, but generally the udder is 
not infused until the frequent stripping has been stopped 
Systemic treatments are often indicated. An intramuscular injection 
of 1.5 to 3 or more million units of penicillin in oil and 1 to 5 grams of 
dihydrostrcptomycm is given (the two enii be mixed). Some practi- 
tioners use 1 to 5 grams of dihydiostrcptomycin for the quarter infu- 
sion The d.hydrostrcplomycm intramuscular injection sLuld be rl 
peated at about G hour intervals to maintain therapeutic levels An 
aqueous soluliou of sulfonamides is frequently administered intraven- 
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ously at the rate of Yi poin per pound of liodj nctshl, nlucli is fol- 
loned bj oral sulfonamides (sulfalhiniolc or sulfamcthaiinc or other 
sulfas) for tiio days Caution must be u<od to present sulfonamide^ 
poisoning m those septic or toxic cons nhich may haic reduced water' 
intake The use of blood transfusions and dextrose and saline solutions 
IS occasionally important 

A fe^s cases ha^e apparently impro\e<l follow mp repeated inlra%cnou» 
injections of 5 gm dailj of aurcom>cin or terramjem Antihistiminc 
therapy may be need 

Remarks — Intramiucular injectwns of three million units of Pro- 
caine Penicillin and/or 1 to 5 gm dihydrostrcptomjcin in stubborn 
clinical cases with knowm or unknown infections is helpful 
Sulfonamides m 10 257o solution per \cm are useful in addition to 
infusion Iherapj m acute septic cases gr per lb bod> weiglit ) 
Treatment of hemoljlic Staphylococcus and Streptococcus not affa~ 
laeliae is usually recommended onlj when abnormal secretions arc 
present or when there is a recent history of trouble m that quarter 
Records show one infusion of 100 T U penicillin m laboratory diag 
nosed Streptococcus agalactuie, clinically normal quarters, is highly 
suctessful, but in the treatment of clinical mastitis, no uni\er8al rec- 
ommendations can be made to co\er all ca«cs Good judgement must bo 
used when deciding on the frequency and number of infusions Favor- 
able results can be obtained from one infusion in many cases, but two 
are better on grossly abnormal quarters Larger amounts of antibiotics 
may be indicated where definite fibrosis exists The sick (septic or 
toxic) cow may require more treatments depending on general condi- 
tion and response to therapy 

Dry Coua —If a cow has clinical flareups when being "dried off," she 
should be treated at that lime Infused quarters of dry cows should be 
closely watched for evidence of swelling or irritation for several days 
after treatment If swelling or irritation docs occur, milk out and handle 
as in lactating cows 

Owners should be cautioned to withhold secretion Irom treated 
quarters from market milk for 72 houre or until accretion becomes 
normal 


This list IS not to be construed os meaning these are the only accept- 
able and efficient therapeutic procedures They represent a summation 
of the common treatments which have consistently given good results 
diagnosed or clinical mastitis cases 
TREATMENT OF MASTITIS WITHOUT CAREFUL ASEPTIC 
TECHNIQUE BY THE VETERINARIAN AND ADEQUATE TOE- 
VENTIVE MEASURES BY THE DAIRYMAN HA^UTOE 
PERMANENT VALUE niMAW HAb LITTLE 
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For tu veterinarian this means the use of sterile vehicles, syringes, 

o^tltSnmn'Ztrans GOOD HERD MANAGEMENT wM. 
special emphasis placed on sanitation and proper use of a clean mdking 
ihachine in good mechanical condition. 


1 T A. Bacterial Study of the Role of Udder Injuries in Estab- 
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2 N^d E and Mollereau, V., Sur une mammite contogieuse des v^hes 
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PmOPLASMOSIS 

PiroplasmosiB is a disease of the blood caused by various apecies of 
piroplasma, the generic name of a microorganism belonging to the order 
Bemasporidia. Three chief species of piroplasma are P^ogemc to 
cattle P. bigeminum, the cause of Texas fever in the United States, 
Australia, South America, parte of South Africa, the Balkan provinces, 
and tropical countries in general; P. bovis, the cause of enzootic h - 
moglobinuria in European cattle; and P. partmm, the cause of East 
African Coast fever. The piroplasms have been named in part after 
Babes (Babesia) and in part after Theiler (ncilena) . Piroplasms are 
found in red blood cells, usually m the form of pear-shaped bodies 
arranged in pairs, though they may be in the form of circles or rods. 
These bodies contain nuclei and have an ameboid movement. Infection 
occurs through the bite of a tick Reproduction apparently occurs m the 
blood or tissue cells of mammals, and the lick is an essential inter- 
mediate host. They destroy the red blood cells, causing anemia, he- 
matogenous icterus, and hemoglobinuria. 


TEXAS FEVER 

crick Fever; Piroplasmosis; Splenic Fever; Red Water; BahesmsisJ 
Etiology.— Prevalence.— Texas fever first attracted attention in the 
United States in 1868, when cattle shipped from Texas caused heavy 
losses in Illinois and Indiana, where, ns carriers, they introduced the 
piroplasma to the highly susceptible native cattle. Then followed the 
establishment of the Texas fever line, the boundary between the in- 
fected and noninfected areas. The geographical distribution is restricted 
to areas in which the cattle tick, Boophilus annulatus (Margaropus 
annulatue) may survive through the winter. The government program 
of tick eradication has reduced the infected area from sixteen states 
in 1906 to parts of two states in 1938 — Florida and Texas. Immunity 
eidsts among native cattle in infected areas, and all cattle less than 
15 months old are less susceptible than mature animals. 

In animals less than one year old' the reaction to infection may be 
BO mild that no symptoms arc observed. In the summer the disease is 
much more severe than in the winter, and premunition for shipment of 
susceptible animals to infected areas in Texas is practiced between No- 
vember and March — Schmidt.* 

Babesia bt(;emina, the cause of TeXas fever, was discovered by Smith 
700 
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and Kilborne’ m 1889 In connccton nith tl.cr report Salm.m rrrotc 
"It has long been euspeetcd by eaUle onarera U,at •>'<= “W’""'"" 
of the disease in northern cattle was in ‘tome wa> connected with 
ticks distnbutcd by soutbem cattle Tins Iijpollicsis has, hoa cv cr, been 
generally discredited by scientific men " In the report by Dr bmit i 
IS this interesting paragraph During the puinincr of 18S9 Dr I ^ 
Kilborne, in arranging the ^ arious enclosures at the Expenraent Station 
for the exposure ol nati\c cattle to the infection of Texas festr, con- 
ceived the happy idea of testing tlie popular lhcor> of the relation of 
ticks to the disease This he did by placing fouthern (North Carolina) 
cattle with native cattle in the same enclosure and picking the ticks 
from the southern stock as soon as they had grown large enough to be 
detected on the skin This prevented any ticks from maturing and 
infecting the pasture with the eggs and hence prev ented any ticks from 
infecting native cattle subsequently At the same time, in another en- 
closure, the ticks were left on the eoutlicm cattle The natives m the 
latter field died of Texas fever, those m the former <hd not show any 
signs of the disease ’ Among other conclusions Smith w rote that “soutli- 
ern cattle without ticks cannot infect a pasture’ and ‘ ticks alone 
scattered on a pasture will produce the disca«c In 1893 Smith and 
Kilborne* published an extensive report in which they described the 
protozoan cause of Texas fever, creating for it the name Pyroioma 
bigeminum, they also reported the production of Texas fever m cattle 
by the inoculation of blood from diseased animals 
In the body Babesia fPiroptosmaj btgcmma is present m the red 
blood cells during the febrile stage of the disease in the form of round 
or pear shaped bodies from 2 to 4 microns long by 1 to 2 wide The 
disease may be transmitted to susceptible cattle by intravenous injec- 
tion of infected blood, equally effective are subcutaneous, intradermal, 
or mtrapentoneal inoculations The penod of incubation is about one 
week The blood of recovered animals is permanently infective The 
ticks also carry the piroplasms, they attach themselves to the cattle, 
and infect them by means of numerous bites of the skin Th" female 


tick falls to the ground and deposits from two to four thousand eggs 
In from two to three weeks these develop into y oung ticks or larv ae 
which climb the grass or weeds and finally gam access to the skins of 
cattle where they develop to matunty The piroplasms are present m 
the eggs of the tick and through all stages of its growth Susceptible 
cattle acquire the tick from tick infested pastures, or from cattle origi- 
nating m such pastures In infected areas, native cattle are either im- 
mune or only slightly affected, and recovered ammals are immune 
Since the piroplasms remain in the blood of recovered cattle, these 
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animals may become a source of infection. Since the discovery of ana- 
plasmosis in the United States, it has been recognized that in Texas 
fever Anaplasma marginale is also present. 

Morbid Anatomy. — Postmortem decomposition is rapid. Ticks are 
attached to the skin between the thighs and upon the udder. Beneath 
the skin there may be paleness, yellowish color, and edema along the 
ventral surface of the body. On opening of the abdominal cavity, hy- 
peremio spots may be observed on the omentum. The spleen is enlarged 
from two to four times the normal size. The blood is thin and watery. 
Mohler* writes that “probably the most marked pathologic alterations 
in the disease are found in the liver. This organ is very much enlarged 
and has a yellowish, mahogany-brown color, due to the bile it contains. 
This secretion becomes excessive, and minute plugs of congealed bile 
form in the small bile ducts, thus stopping them and damming the bile 
in the organ, which produces the yellow color. This does not occur 
evenly throughout the organ, and consequently it has a mottled appear- 
ance,” The bladder contains urine that may or may not be bloodstained. 
No characteristic lesions are found in the stomach, intestines, heart, or 
the lungs. 

Symptoms. — The incubation period is from one to two weeks, and 
all exposed susceptible individuals are taken sick at the same time. 
Two chief types are described: the acute form occurring in the hot 
summer or in highly susceptible cattle, and the chronic form occurring 
in partially immune southern cattle and in nonimmune cattle infected 
in the late fall. 


In the ocufe form the onset is sudden, with depression, loss of appe- 
tite, and a temperature of 104“ to 107“ F. Fever may prevail for one 
or two days previous to other symptoms. The visible mucous mem- 
branes are often icteric, though in the chronic form they are pale. Con- 
stipation is always present at first, but it may be followed by diarrhea. 
The pulse and respirations are greatly increased in frequency. Hemo- 
globinuria is usually present, the color of the urine varying from light 
red to black according to the rate of destruction of the red blood cells 
The blood is light colored and clots slowly. In severe types the red cell 
count drops from 7 to 8 millions to 1 or 2 millions, and on microscopic 
examination many piroplasma are found in the red cells. Death usually 
occurs within a week in mature susceptible animals in the hot summer 
months, the mortality being about fiO per cent. In animals under nine 
months of age the course is usually short and seldom fatal; the mor- 
tality in yca^ngs is about 25 per cent; from eighteen months to two 
years, about 60 per cent — ^Mohler,* vwu 

In from three to six weeks after recovery from an acute attack there 
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may be a relapse, in a mild or chronic form, with a second period of 
destruction of red blood cells This second attack may possibly be due 
to concurrent infection with anaplasma 
The chrome form appears under natural conditions in Texas-fever 
areas m the late fall or early winter, and it may be produced expen 
mentally by placing a few ticks on susceptible cattle 

The symptoms are like those of the acute form, except in degree 
Usually there is no discoloration of the unne because of the slight or 
gradual destruction of red cells The mucous membranes are pale, there 
IS a gradual loss in condition, and the temperature is about 103® F 
The course is irregular, the mortality low, and recovery is often incom- 
plete The febrile course may extend over weeks or months 

Control — ^The presence of Texas fever in any cattle-raising country 
places serious restrictions upon the industry, because of persistent and 
permanent damage to the native cattle and because of the high death 
rate among imported improved susceptible breeds In the United States, 
infected areas m the South have rapidly been decreasing since 1906 
under the tick-eradication program of the Government As described 
by GraybiU,* two chief methods of destruction of ticks are employed* 
(a) pasture rotation, m which all animals are removed from infested 
pastures until all the ticks have died of starvation — 8 to 10 months, 
and (6) treating the animal iMth an agent that will destroy all the 
ticks present — crude petroleum, arsenical dips, toxaphene 
Prcmunition —Artificial immunity maj be established, by means of 
inoculation of young cattle iMlh infected blood, which produces a mild 
form of the disease, or by the application of a few ticks, which also 
results m a mild form of Texas fever Francis* was successful in the 
introduction of susceptible cattle into Texas by importing young calves 
4 to 6 weeks of age The caUes arc immediatel> placed upon nurse 
cows, preferably in the winter months Vaccination has not proved to 
be successful in animals more than one year of age As described by 
fcchmidt, “inoculations were practiced between No\ ember 1 and March 
1, m rare exceptions later in March In most cases the virulent blood 
was drawn from a tick-infcsted animal, in some cases from an ani- 
mal that had been free of ticks for from one to five jears or had 
never had ticks on it but had been inoculated ’t least one year previ- 
ously with blood containing both anaplasmata and piroplasmata The 
animals immunized all came from tick-free territory and from man> 
states m the Union On account of the wide spread of anaplasmosis 
as well as piroplasraosis m the vast area of Texas then infested by 
ticks, It was, of course necessary to immunize cattle against both 
piropla-mosis and anaplasmosis” Inoculation with a combination of 



TEXAS FEVER 


713 


the two is followed by two fever reactions; the first, due to piroplasms, 
legS on the third to the sixteenth day; and the Bocond due to 
anaolasms beginning on the seventeenth to the forty-eighth day. The 
tebriirr'dion lasts'from one day to two weeks or more and vanes m 

'"^PremiTtioSnst tick fever varies in different countries aecordmg 
to the variations in species of piroplasms and the presence of ma- 
plasms. In Australia, for example, Legg' reports the presence of Bahcsm 
Ugemina (large piroplasm), Babesia (Babesiella) j^mal 

pimplasm), and Anaplasma margmale. Carriers of B. bigetmna are 
higMy resistant to artificial incoulation with B. argentinum, but they 
may succumb to natural infection from a wrte that to 

cope with natural infection with A. margmale, A. centrale (S. Africa) 
was added to the vaccine and the two organisms {P. bigemxnum aad 
A centrale) inoculated together. . . . Inoculation of the babesiella 
immediately after the subsidence of the piroplasm reaction appears 
to be a satisfactory method of dealing with stud stock.” This method 
of immunisation or premunisation employs a technic mtxoduoed by 
Theiler and described by du Toit as follows: “Theiler' m 1912 found 
a strain of Anaplaema (A. margmale var. centrale or A. centrale, for 

Theiler then introduced a system of immunization in which 

cattle were injected with a small quantity (6 co.) of fresh blood from a 
reservoir animal chronically affected with A. centrale. These cattle then 
contract a mild form of anaplasmosis with A. centrale in the blood_, and 
this gives them a protection against the more virulent A. marginale." 

Premunition against combined piroplasmosis and anaplasmosis is 
practiced in Brazil with blood from a carrier animal that has been kept 
tick-free for a year. Three doses of 10-cc. each are given at 15-20 day 
intervals. The first is stored for fifteen days in a refrigerator before use, 
the second dose for twelve days and the third dose consists of fresh 
blood — ^Dupont," 

Treatment. — Chemotherapy is effective in the treatment of tick 
fever caused by any of the piroplasms. Acaprin (Bayer) is reported 
by Legg to be very valuable in combating both piroplasmosis and 
babesiellosia, whether naturally or artificially acquired. According to 
ldnani“ it will free the blood from B. bigemina within 48 hours. 
Trypaflavine (acriflavine) (OA to 1 gm.) 1:1000 per vein also exerts 
a curative action against all forms of Babesia. 
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PIROPLASMOSIS IN EUROPEAN CATTLE 

(May Disease; Red Water; Mom- Disease) 

T- • 1 T„ mnnv narts of Europe there exists a hemoglobinuria 

^SaLaJ Hoais; it is chiefly trans- 

Itted bv the tick Ixodes ricinus. Distribution is m native woody or 
mitted y the soring months. Formerly it was attrib- 

swampy pas ures, turpentine. It oceurs as an enzootic 

^'pastured cattle and young stock, rarely as a sporadic stable disease 
Uor, ticks are brought to the buildings on bedding and roughage. It 
orevails through the spring and early summer, and occasionally m the 
tall The ticks are found on the grass and bushes in moist swampy 
ntel where toy become permanently established-“bloody urine 
toms.” Cattle from noninfected farms are less resistant to the disease 

^^^nmtoms— The period of incubation is about ten days. The first 
symptoms are diarrhea and a high fever. After one or two days the 
urine becomes dark red or black, even tar-like, according to the rate 
of destruction of red blood cells. The mucous membranes are at first 
red becoming icteric and anemic. Severe cases show marked depres- 
sion weakness, and edema of the skin. The blood is thin and watery. 
On microscopic examination of the red blood cells many piroplasma 
are found. The prognosis is said to be favorable if affected animals are 
taken to the stable in the early stages of the disease and the ticks re- 
moved. The course is about two weeks. If tlie disease becomes clironic, 
death may result from emaciation and weakness. 

Treatment. ^Infected herds are stabled and the ticks removed with 

baths t)f creolin, crude petroleum, etc. All animals are fed abundantly 
on roughage anti grain. Trypan blue (1 gram intravenously) is claimed 
to be effective, particularly in the less severe forms. Acaprin and tr>*pa- 
flnvinc arc reported to be more effective than trypan blue. Prevention 
consists in avoiding infected pastures, and cultivation of the soil. Cattle 
may be immunized by inoculation with blood of recovered animals, but 
this method is advised only where the nnnual loss is more than 1 per 
cent. 
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PIROPLASMOSIS or EQUINES 

(Equine Malana Babesiosis, Nuttallwsis , Dihary Fever) 
Ettology —Piroplasmosis m horecs is prevalent in Trance, Italy, 
Macedonia Russia India Afnca Egypt Central America and Soutli 
America It is caused by the piroplasms Babesia cabaHt, and Babe^a 
(Nuttallia) equi It is transmitted by the bites of various ticks 
Demiacentor reiiculatus and Hyalomma aegyptium in Europe, and 
Rhvpicephalus everisi m Africa In addition to the horse, the mule, 
a«s and zebra are susceptible It may be transmitted experimentally 
with the blood of immune animals and horses brought to permanent!/ 
infected countries are particularly susceptible 
Symptoms — ^The period of incubation is from one to three weeks 
The symptoms are remittent fever, severe heart weakness with a marked 
increase in the frequency of the pulse icterus and hemorrhages in the 
conjunctival mucosa Other symptoms arc marked depression, djspnea, 
early constipation followed by diarrhea subcutaneous edema, emacia 
tion polyuria and dark yellowish discoloration of the urine In scute 
cases piroplasma are found m 50 per cent of the red blood corpuscles 
and the red cells drop to 3 million The course vanes widely, death may 
occur within a week or only after weeks or months The mortality is 
high among horses that have not previously been exposed Thus Basset* 
and Auger report 100 per cent mortality in untreated horses m south 
eastern France following the importation of infected animals Re 
covered animals ere usually immune Autopsy shows marked enlarge 
ment of the spleen Often the lymph glands are hemorrhagic and swol 
len Extensive reports on this disease in South Africa have been made 
by Theiler * 

Treatment — ^Excellent results are reported from the action of trypa 
flavine (1 gm ) administered intravenously in 1000 cc water, and from 
acapnn cc ol a 5 per cent solution per 100 kg body weight) 
Wcisman* has reported that in Panama best results were obtained from 
neoarsphenamine (3 gm in 30 cc distilled water) once a week intra 
venously 
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ANAPLASMOSIS OF CATTLE 
(South African Gall Sickness) 

Etiology.— In discussing the mild, chronic type of Texas fever, 
Moore' mentioned a spherical or coccus form described by Smith and 
Kilbome* as a different species of Piroplasma biocTninum, thought to be 
the cause of the mild form of Texas fever. He also referred to the opin- 
ion of Theiler' that this is not a form of P. bigeminum, but a new ge- 
nus — Anaplastna. Any doubt concerning the relation of these associated 
protozoan forms has been dispelled by the the discovery of anaplas- 
mo^s over wide areas of tlie United States, and in sections where Texas 
fever has never been recognized, such as Montana and Wyoming, and 
25 other states; but the major enzootic anaplasmosis is in the original 
Texas fever states.® In a report in 1928 Boynton* states that the disease 
was first suspected in California in 1925, and that in 1927 the Chief of 
the Bureau of Animal Industry, Dr. Mohler, had reported the presence 
of the disease in Kansas and Louisiana. Apparently it has existed in the 
United States as long as Texas fever. Stiles® has reported its presence in 
21 states and believes that it may be expected in the northern states; 
heavy losses have been reported from Oklahoma. In 1949 anaplasmosis 
was brought to Minnesota in a shipment of Hereford cattle from several 
western states.*' The disease is widely distributed in warm climates, and 
it has been described in various parts of South America, Africa, Asia, 
and Southern Europe. Its presence in Kansas and Missouri indicates 
that it is adapted to cool climates. Similar to Texas fever, anaplasmosis 
attacks mature cattle. Calves under one year of age are rarely affected, 
and only in a mild form. It is most prevalent in the warm months, 
beginning in July and ending in October or November. Recovered 
animals arc permanently immune. There is a notable difference in 
virulence between blood from different carrier animals.® 

The Infection , — ^Anaplasma marginale was first identified as an inde- 
pendent parasite by Theiler.® Observing that these organisms had lost 
their body plasma and were transmitted only in blood containing cor- 
puscles, he named them Anaplastna, They are round or oval inter- 
cellular organisms having a diameter of from 0.1 to 0 6 microns. Within'- 
.the body they are found only in red blood cells, as high as 50 per cent 
of which may be infected during the febrile stage of the disease; they 
are also present indefinitely in the blood of recovered cattle. ' 
Outside the body the habitat is not entirely known. Boynton reported 
that in California in counties where the disease was very prevalent the 
cattle on many of the infected farms ncre free from ticks; largo horse 
flics were suspected to be the carriers. In 1941 Lotze and Yiengst^ re- 



^jg PROTOZOAN DISCA«5ES 

ported expcnmeoW tTonsmi=s.on of anaplosmosis b> tl.c horecnj 
(TabanmJ, end m the eainc year .t aas cxpenmcntallj trammme 
by mosquitoes” In localities where Texas feser pres ails, both pi 
plasma and anaplasraa are earned by a common tick— Boop/uiua 
nulattw In general, ticks arc earners of anapla^ma, and 
Bojnton^ 19 species ha\e been pro\cd \cctors In 1933 Stiles repor 
that four different specie^ of horseflies had been found to be capab 
of transmitting anaph^mosis in the United States Dickmans as 
reported experimental eiidencc incnminating 15 different species o 
ticks, 10 species of flies, and three species of mosquitoes as capable 
vectors of anaplasraosis in various parts of tbc world Tabam a® 
(horse flics) are the most important natural vectors* The di«ca=e 
has been transmitted repeatedlj by dehorning operations This sug- 
gests the nccessitj of thorough disinfection of needles and other sur- 
gical instruments after drawing blood or operating upon a bovine m 
infected areas Additional studj is required to determine the mode of 
conveyance of this disease m the United States According to Bo> nton, 
“the history of most outbreaks in California could probably be traced 
to mechanical transmission b> human agents who failed to observe 
aseptic precautions m the dehorning, castrating car-marking and other 
operations of cattle herds which ma> include one or more carriers Ther® 
IS strong evidence that cases of anaplasmosis have followed adminis- 
tration of anthrax, hemorrhagic septicemia, and blackleg vaccines and 
aggressins m which the same needle and syringe were used for inocu- 
lating an entire herd that happened to include some earners " Several 
outbreaks were definitely traced to the bleeding of cattle for the abor- 
tion test Other possible earners are nose tongs, pitchforks, a stick 
with a nail m the end, or anj sharp device emploj ed for dnv mg cattle 
to their stanchions 


Morbid Anatomy — All visible mucous membranes and the skin are 
anemic and ictenc, and there may be edema of the subcutis along the 
ventral surface of the neck and chest The spleen is enlarged and de- 
generated The liver is swollen and iclenc The gall bladder is dis- 
tended with thick greenish brown bile Icterus is general and marked 
throughout all the organs of the body, including the central nervous 
system In the chronic form the liver is about twice the normal sire and * 
badlj' degenerated, the blood is watery, and the bone marrow yellow 
The lunp are anemic or ictenc, sometimes emphysematous, and pe- 
tcchiae may be found on the pleura The kidnej s are normal, and onl> 
sli^l changes are found in the digestive tract 
Symptoms— After expenmental inoculation of blood the period of 
incubation is from twenlj to fortj days Bo> nton'* describes four types 
of the disease mild, peracute, acute, and chronic 
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Tlio mild type occurs usually in calves. There are slight general 
symptoms, such as rough coat, dullness, lack of appetite, slight con- 
stipation, and loss of condition. A few show a whitish mucopurulent 
discharge from the nostrils and eyes. Recovery occurs in a few days. 
Marginal bodies are present in the red blood cells. 

The peraacle form prevails chiefly in milch cows. The onset is sudden 
with marked depression, complete suspension of the milk flow, and a 
high fever. The ears droop, the muzzle is dry, and saliva drools from 
the lips. Death occurs within a few hours. Diagnosis depends on finding 
marginal bodies in the red blood ceils; as high as 50 to 75 per cent may 
be infected. 

The acute type presents marked general weakness with a temperature 
above 104° F. Boynton'" mentions accelerated and labored respiration, 
a pulse of 80 to 100, a pallid or slightly icteric conjunctival mucosa, and 
in some cases a mucoid nasal discharge. Muscular tremors are often 
present. As the course approaches a fatal end, the skin and all visible 
membranes become anomic and jaundiced. Urination is frequent but 
the urine is not bloody as in Texas fever. Constipation and paralysis of 
the rumen are the rule, and abortion is frequent. The mortality is high, 
death occurring after two or three days. In recovered cases the con- 
valescence is slow. Convalescents show a desire to eat dirt. 

Boynton’" writes that after the blood cells have dropped to three or 
four millions, and the hemoglobin to 40, regeneration may lead to swift 
recovery within a few weeks, provided it begins before jaundice appears. 
In 176 field cases Smith and Howell" observed a high mortality in 
animals with less than 30 per cent hemoglobin (Tallquist) , while those 
showing more than SO per cent usually recovered. Regeneration is first 
detected by the appearance of megalocytes in the blood. It regenera- 
tion does not occur, the red cell count may drop to one million and the 
hemoglobin to 15 per cent. The corresponding symptoms are a pulse 
rate of 150 to 170, thirst, jaundice, prostration, muscular tremors, and 
salivary drooling. 

The chronic form is merely n continuation of a severe acute attack in 
which the fed cells drop to approximately one or two millions With 
the appearance of young red cells in the blood, the marginal bodies 
rapidly decrease. The clinical symptoms are a continuous low-grade 
fever, anorexia, thirst, emaciation, high pulse, marked jaundice and 
occasionally hemoglobinuria. Three or four months are required for 
complete recovery. Extreme anemia may lead to intense generalized 


The mortality varies widely in different 
at from 30 to 50 per cent. 

Diagnosis.— \n Texas-fever districts it 


herds, tlie average is given 
1ms obviously been many 
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times associated with that disease Outside these areas it may be mis 
taken for anthrax, hemorrhagic septicemia, blackleg, and 
While the symptoms, lesions, and epidemiology are sufficiently ai - 
tinctive to identify anaplasmosis in the majonty of cases, a micro- 
scopic examination of the blood will disclose the characteristic 
bodies, for a brief period, since AnaplasnMta usually are not de ec^ 
in the blood after recovery.* Mohler et have reported promi^ng 
results, using a complement fixation procedure which they mod e 
from a similar technique used in diagnosing malaria. In severe acu 
general infections, congestion and hemorrhage of the serous and mucous 
membranes are in marked contrast to the anemia and jaundice observe 
m anaplasmosis. 

In a Federal Report** it is stated that “calves from 1 to 3 months of 
age become very susceptible to anaplasmosis following splenectomy, 
with marked symptoms of fever and anemia and with a high percentage 
of their erj’throcytes containing marginal bodies . . . These young 
splenectomiied calves have proved to be very economical and reliable 
test animals for anaplasmosis.” 

Treatment.— Sick animals should be kept quiet and not forced to 
move about Provide plenty of food, free access to water, and protect 
against flies. Weakness may be combatted with stimulants of strychnine, 
camphor, or caffeine. Avoid laxatives and drugs that may weaken the 
animal. Trypan blue has proved of no value. It is doubtful if any medic- 
inal treatment exerts a favorable action on the course of the disease. 
Boynton’* and associates have reported curative action from dextrose 
(one liter of a 5 per cent solution, to which has been added sodium 
cacodyJate (25-30 grains per 100 lbs. body weight) ; this is administered 
intravenously. Schmidt’* writes that "at the present rime there is no 
drug known that gives satisfactory results in the treatment of ana- 
plasmosis." In the treatments reported by Smith and Howell’®, 
neosalvarsan, tryparsamide, cobalt chloride, and sodium sulfathiarole, 
each m combination with large amounts of dextrose, gave the most 
promising results. 

Prophylaxis. — In infected areas in the United States care must be 
taken to avoid accidental inoculation by means of infected instruments 
and syringes In the use of hypodermic needles for the administration 
of biologies or drugs, or for drawing blood, a sterile needle should be 
used for each operation. 

Preventive Inoculation against Piro- and Anaplasmosis.— Success- 
ful vaccinaUon against this group of diseases has been developed chiefly 
for protection against piroplasmosis in purebred stock before its release 
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in n tick-infcctcd country. TV-o methods are practiced: (1) 
tion of susceptible animals into infected areas in the 
are inactive. The disease is naturally contracted in a mild form a 
permanent immunity is conferred. (2) Animals haying blood that on- 
veys the disease in a mild form are kept free of ticks and their blood 
is used for artificial inoculation. Different strains of the disease exist, 
and it is important to inoculate with blood from an animal where the 
cattle arc to be shipped. As practiced in South Africa, blood of kno^ 
virulence is obtained from veterinary laboratories and used within 
forty-eight hours after being drawn, if the nnduly severe 

the animal is treated with trypan blue (Edmonds) . Legg has reported 
on the difficulties involved in immunization of stud stock where both 
anaplasraa and piroplasma are prevalent. Schmidt” has reported that 
“the mortality from anaplasmosis among more than a thousand ani- 
mals immunized at the age of 15 months or under was 1.3 per cent. 
In older animals, however, heavier losses may be expected. Thus of 19 
two-year-old bulls inoculated with a pure strain of anaplasraa, four 
died from anaplasmosis.” 
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TRYPANOSOMIASIS 

The trypanosomes are a group of motile protozoa occurring m the 
blood plasma and other body fluids They arc from 20 to 25 microns 
long by 1 5 to 3 ^ ide and multiply by cell di\ ision Hornby * states that 
at least twelve well defined diseases of domestic animals arc knot’ll 
to be due to various species of trypanosomes ^\lth the exception of 
dounne, infection takes place through the bites of flies The most im 
portant pathogenic trypanosomes and try^panosomic diseases are 
Trypanosoma equxperdum, dounne of the horse, Tr brucei, nagana or 
tsetse fly disease, Tr evarwi surra, Tr eqwnum, mal de caderas m 
South America, Tr gambierwe sleeping sickness m man 


ROTSZnCB 

1 Hornby H E Control of ftniroal trypanosomiasis Eleventh International Vet 
Cong 1930 vol HI p 6U 


DOURINE 

Definition — Dounne is a contagious disease of solipeds transmitted 
by coitus It is charactenred pnmanly by inflammation of the external 
genital organs secondarily by paralysis and a peculiar skin eruption 
caused by lesions in the penpheral nerves and the intervertebral ganglia 
The infective agent is Trypanosoma eqiupordum 

Etiology — ^Dounne belongs to the group of animal plagues that hav e 
largely disappeared under the mfluence of modem hygiene Its history 
in the United States dates from the reported entry of a Percheron 
stalhon from France m 1882 and spread of the di«ea«e m Illinois until 
recognized by Williams' m 1886 In addition to the original outbreak 



IX)t7IlINE 


723 


in IlUnoiB, enzootics of the disease have been overcome in Nebraska, 
Iowa, North Dakota, South Dakota, Arizona, New Mexico and Wyo- 
ming* Mohler* wrote in 1920 that its complete eradication in the near 
future was expected. If the disease is in existence at the present time it 
is limited to the wild or semi-wild horses of the West. During the World 
War it entered Germany from Russia and in 1921 was reported from 
237 farms in Germany; ten years later it had been entirely eradicated 
from this country. It is prevalent in Russia, Roumania, Algeria, Spain, 
India, and various parts of Asia. 

Trypanosoma equiperdum . — ^While the blood of the horse is known 
to be the habitat of this trypanosome, it is rarely found there. It may 
be found in the fluid contents of recent swellings on the skin (dollar 
plaques) , in the mucous discharge from the urethra and vagina, as well 
as in fluid obtained by puncture of the testicle. During copulation in- 
fection occurs from the secretions of the urethra and vaginal mucosa 
of diseased stallions and mares, the trypanosome being able to penetrate 
uninjured mucous membrane. Experimental inoculation may be ac- 
complished in horses, dogs, cats, sheep, white mice, rats and rabbits. 
Intraperitoneal inoculation of mice causes death from septicemia in 
two to five days. Dogs succumb after two to three months; they show 
ft characteristic ulcerative keratitis and exudative iritis 
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paralysis iMth knuckling of the joints of the hind limbs, 
the feet, and abduction of the limbs Paraljsis and prolapse of the 
penis are frequent Emaciation is a characteristic gecomlary symptom, 
usually this begins in the gluteal muscles and extends rapidly Also, 
there ma> be swelling of the *iubmnxillnr> Umph glands nasal catarrh, 
abortion, and an inconstant fe\cr 

The course is chronic in cool climates and acute in the tropics In the 
United States the symptoms may alternately improve and reappear 
over a period of months and years Apparent recoveries arc usually m 
complete The mortality is estimated at from 50 to 75 per cent A 
positive diagnosis even of latent cases can be made by means of a 
complement-fixation examination of the blood In the United States, 
where only one form of trypanosome prevails, this metliod of detection 
has led to probable extermination of the infection 
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Treatment consists in the intravenous injection of Bayer 205. The 
use of DDT and benzine-hexachloride sprayed from airplanes upon the 
dense bush which forms the main breeding places of the insects has 
reduced the tsetse-fly incidence to a level which may result in total 
elimination of the parsite. 


SURRA 

Surra is prevalent in India and other Asiatic countries, including the 
Philippines. It is caused by Tr. evansi, and is transmitted by various 
flies — Tabanus, Stomoxys. Its chief prevalence is in the horse, mule, 
ass, camel, elephant, and dog. Cattle and other animals that are only 
slightly susceptible may carry the virus. The incubation period is 
from seven to thirteen days. At first there is a high fever, anemia of 
the mucous membranes, edematous swellings of the skin, and urticaria. 
The course is chronic over a period of one to two months, during wliicli 
there are emaciation, ataxia, sopor, irregular fever, icterus, and marked 
weakness. In general the symptoms are like those of nagana, and the 
trypanosomes are abundant in the blood in the early stages of the 
disease, as in nagana. Untreated horses usually die, while cattle usually 
recover. Of the diagnosis, Hornby states, “The formolgel test can be 
used with some success with equine serum; for camels it is almost 
specific, but has 'recently been superseded by the equally specific and 
more delicate mercuric-chloride one. This was devised by Bennett and 
Kenny; it consists in adding one drop of serum to 1 cc. of 1:25,000 
mercuric-chloride solution, and watching for the opacity which signifies 



PEOTOKIAN DISEASES 

Th. ammak could be used, so that ordmacy busmess 

and thev were protected from mfecDon for a month 

repeatel every month for two or three months, until butbrnk wa« 

suppressed In South America, too, emphasis has been \ 

lessLs of eradication, and the necessity of making the utmost 

'*'™cording*to Bubberman' treatment may be effective if given at the 
beginning of the attack He recommends simultaneous mjection 

to Gm naganol and 3 to SVs Gm atoxyl per 150 to 200 kg of bo y 
weight Following this treatment the percentage of recoveries is said 
be about 60 per cent Yutuc- states that in the Philippines naganol- 
atoxyl therapy was found valueless m the treatment of equine 
When naganol was combined with sodium antimony tartrate and a 
ministered in nonlethal but slightly toxic doses, 2 out of 5 artificia y 
infected surra horses and I out of 3 naturally infected animals recov- 
ered from the disease Furthermore from the field trial earned out in 
Bntish North Borneo dunng the summer of 1938, of the 100 horses 
naturally infected and actually given the naganol-sodium antimony 
tartrate combination, 63 were cured of surra 
Afal de caderas is a South Amencan trypanosomiasis occunng in 
Brazil, Argentina, and Paraguay It is caused by Tr equtnum and 
affects chiefly soUpeds The natural method of infection is unknown 
The symptoms are progressive emaciation, weakness of the hind quar- 
ters, and staggering gait The symptoms and lesions are similar to those 
of nagana and surra 
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MURRINA 

Mumna is a South Amencan trypanosomiasis which closely re- 
sembles surra It occurs m the Canal Zone, Panama, and probably m 
other Central Amencan countnes It is caused by Trypanosoma fttp* 
picum that cannot be dutinguisbcd from Tr cuarwi, the cause of surra 
It IS transmitted by flies and the vampire bat {Desmodus rotundxu). 
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Cattle are not affected but they may carry the trypanosome in their 
blood. The period of incubation is five days and the disease begins 
with depression, weakness, and fever. Edema and fever are recurrent 
throughout the course, hemoglobinuria is frequent, and death occurs 
in from two to three months. A similar, and perhaps identical, disease 
occurs in Venezuela. 



METAZOAN INFECTIONS 
TRICHINOSIS 

Tnchina spiralis occurs m Bwmc in two stages of 
«exuaUy mature intestinal tnchmae, and larxal trichinae w i 
encapsulated m the muscles The adult parasite is a .. 

I 5 to 4 mm m length with a pointed head and a somewhat 
tail Its habitat is the small intestine of hogs, rata, mice, anrt o 
mammals, including man The lanal form is from 0 6 to 1 mm 
length When flesh containing the larvae is eaten b> man or an> 
animal m which development is possible, the capsule is digested an 
the trichinae are set free They become sexually mature m the sma 
intestine about the third day, and beginning with the Ee\cnth da> » 
females deposit living embryos directly into the crypts of the mtestina 
glands These embryos arc carried in the circulation to the muse es 
where encapsulation begins in about four weeks and continues for 
months Calcification of the encapsuled trichinae begins from the third 
to the sixth month and continues for eighteen months, this change 
renders the cjst \isible The favorite locations of the larvae arc m the 
muscular portions of the diaphragm, the phar>nx, and the longue, and 
to a lesser extent m the intcrco<lal and abdominal muscles 
In suiine natural infection does not induce symptoms But after a 
heavy artificial infection there may be high fever, diarrhea, stiffness, 
colic difficultj m eating and swallowing, dyspnea, and edema Swine 
and rats are infected by eating scraps of raw pork or rats or mice con 
taming the enc>stcd parables But the chief source of infection i" 
swine, and little importance is now attached to rodents as a source of 
infection Schw arts' has reported that an examination of 6,662 samples 
of diaphragm muscle ti«sue obtained from 1933 to 1937 originating from 
gram fed hogs revealed an infection of 091 per cent, as compared 
with an infection of 4 41 per cent in hogs fed on uncooked garbage In 
a Federal’ report for 1938 data arc presented which show “ten tiroes 
as great an incidence of inchinac m hogs fed garbage as in hogs not 
fed garbage They also show that the intensity of infestation with tn- 
chmae m garbage fed hogs is much greater than m grain-fed hogs ” 
It 13 believed that the feeding of garbage to hogs is the mam source 
of trichina infection Skin tests for the detection of this disease in live 
swme arc not sufficiently accurate (U S B A I ) 

In man trichmosia may be a severe and fatal disease The usual 
source of infection is from the ingestion of raw or insufficiently cooked 
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trichinous pork. The inspection of export pork for the detection of 
such infection was one of the chief reasons for the establishment of the 
Federal Bureau of Animal Industiy. It is claimed that no case of 
trilinosis has ever been traced to the consumption of meat exported 
from the United States. Sawitz’ reports that the ™“ber o clinica 
cases of trichinosis reported to the United States Public Health Service 
for the years 1915-36 is 2,968, and that the yearly increase -n '““'‘enre 
is partly explained by an increased interest m the d‘sease. The mo 
tality.;! 4.4 per cent. "The greater prevalence of he disease in the 
Midwest and other areas where Germans and Italians have settled 
reflects local customs in the preparation of food. . . . Autopsy studies 
indicate that approximately 16 per cent of the population is infected. 

Destruction oj trichina in pork is accomplished by thorough curing, 
bv refrigeration for a continuous period of not less than 20 days at a 
temperature of not higher than 5° F., and by heating to 131" F.- 

^'^^PrTvtntion consists in the thorough cooking of all pork before it is 
eaten, either by humans or swine. 
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TAENIASIS 


Taenia saginata (Beet Tapeworm) is the most common tapeworm 
of man in North America. The mature parasite is harbored in the small 
intestine of man. It is a flat, white, jointed worm, from 12 to 25 feet 
or more in length, and usually only a single worm is present. Cattle 
become infected with the larval form (Cvsticercus boats) by swallowing 
eggs in food or water contaminated with infected human feces. The 
larvae penetrate the intestinal wall and develop into the cysticerci in 
the flesh or organs. The favorite locations are in the masseter muscles 
and heart The presence of these cj-sls constitutes the condition known 
ns measles ("measly beef’’). There are no clinical symptoms in animals. 
Man acquires the infection by eating raw or insuEBciently cooked meat 
infected witli cysticerci. 

Taenia-sotium (Pork Tapeworm) is not common in the United States. 
It is said to be somewhat more frequent in Continental Europe and 
.\«ia. The adult worm is 6 to 12 feel in length. Hogs become infected 
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v?ith the larval lorm bj swallo^iing food or ’Rolcr contaminated with 
eggs from hviman sources The larvae pass to the muscles and organs 
and become enc}6tcd (Cysttcercui cellulosae) The cjsts arc oval, 
Vihitiah bodies from to V\ inch m diameter Man acquires the infec- 
tion by eating ran or in«ufficientl> cooked pork infected nith c>sticerci 
('measly pork*} Bolh the larvae and the adult norm maj develop m 
man 

The Bjmptoma of tacniasis in man ore due to tlie prtjsence of the 
parasite m the intestine, and frequently they arc 6e\crc Since man 
may also become infected m the muscles with the larval form of T 
solmm, this parasite may cause c\cn more serious symptoms 



DISEASES OP ADLEEGY 
ANAPHYLAXIS 

(Bypersensiiiveness; Scrmlizalum; Idiosyncrasy; Atopy) 

Definition— Allergy is a reaction which occurs when an antigen is 
administered parentcrally to an individual whose cells have been sensi- 
tized to this specific antigen. , j-i- 

Etiology.-Sensitization of the cells, the allergic state or condition, 
is accomplished by contact with a wide variety of antigens, such as 
bacteria and their products, pollen, sera, drugs, foods, oils, resms, and 
many others. It has been thought, that proteins are the only substances 
capable of bringing about the anaphylactic state, and in large animals 
they are the causes of sensitization in the vast majority of cases. 
Furthermore, these proteins must be foreign to the animal receiving 
them Antigens may be absorbed by ingesUon, inhalation, injection, or 
from a focus of infection. In the process of sensitization by contact, 
antibodies are formed in the cells, and thereafter the parenteral injec- 
tion of the antigen results in an altered linkage of the cells to the 
antigen with an explosive reaction called anaphylactic shock. This is 
the usual form in animals and it occurs immediately or shortly after 
injection. Such ‘‘serum accidents” are regarded by most authorities as 
examples of anaphylaxis. This artificira sensitiveness was reported by 
Theobald Smith m 1904, who observed that many of his experimental 
animals died immediately after a second injection of serum after a 
sufficient interval of time. It is the sensitized condition of the animal 
which results in an anaphylactic shock; the antigen itself is harmless 
to normal individuals. The phenomena of allergy are clothed in mys- 
tery, nobody knows what an antibody is or any of the details of the 
explosive reaction. 

In most cases it is impossible to prove contact with the antigen prior 
to sensitization; yet it is impossible to prove the entire absence of such 
contact, which may have been direct, or intra-uterine, or inherited. 
Perplexity over a loss io explain the occurrence of anaphylaxis in ani- 
mals that are injected for the first time has been expressed by Reichel,' 
who assumes that inasmuch as the anaphylaxis is observed these ani- 
mals are ‘‘naturally sensitive” to the foreign protein. Mackenzie® refei-s 
to first injection serum accidents in man as occurring in “spontaneously 
liypcrsensitlve individuals.” In both man and animals the majority 
of scrum accidents follow first injections. Another explanation may be 
found in tlie theory that the shock following the injection of serum is 
731 
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not anaphylactic, but is caused by some unknown toxic substance in the 
serum itself. In June 1943 there was nvnilablc a current series of anu- 
hemorrhagic-septicemia serum derived from the blood of cattle w 
rapidly fatal to cattle when the prescribed dose was injected either 
subcutaneously or intravenously. One 2-ycar-old heifer died following 
a subcutaneous test injection of 5 cc., and extensive pulmonarj’ edema 
was found on autopsy; a young calf died following a eubcuUmcous 
injection of 40 cc., and pulmonary edema with pulmonary' hemorrhage 
was found on autopsy; another young calf collapsed after receiving 
15 cc., intravenously, but finally recovered; another young calf died 
within 10 minutes after receiving 50 cc., intravenously. So far ns known 
this series of scrum caused either reaction or death in every’ animal 
injected, regardless of the dose or the manner of administration. In 
such cases it is illogical to assume that “the antigen itself is harmless. 

Pasteurization of homologous scrum at 58® or 50®C. for 30 minutes, 
with the subsequent addition of phenolic preservative, cause? altera- 
tions or changes that arc more apt to be followed by the occurrence 
of anaphylaxis than occurs in the use of the same scrum not so altered 
by the heating process (Reicliel). Pasteurisation is extensively em- 
ployed for the purpose of controlling virus infections. The observation 
is recorded by Reichel that since the ag^ng of scrum with phenolic pre- 
seivatives over a 30-day period will cflectWcly destroy the infectivily 
of serum, including the virus of swamp fever, it is more than likely 
that other infections will succumb in a similar manner. Severe reac- 
tions and losses in horses following the second injection of chick-embryo 
equine encephalomyelitis vaccine have been reported by Schoening,* 
who suggested “a possibility that through the aging of the vaccine there 
might have developed certain substances highly antigenic (but not 
necessarily related to the specific virus) so that when some animals 
that were particularly sensitive to foreign protein were injected with 
the second dose of the same product, severe reactions and death might 
occur." These reactions have been avoided with the adoption of the 
intradermic administration of chick-embryo vaccine. 

In the selection of sera or aggressins, or biological products contain- 
ing sera, they should be derived whenever possible from animals of 
the same species as those to be injected (homologous). In the use of 
, anti-hemorrhagic-septiceraia producte in cattle, for example, those of 
equine origin should be avoided. Fincher,* and Fincher and Gibbons* 
have reported that "urticaria-fike swellings have been seen in our cases 
only when a serum or aggressin had been used that was of equine 
origin. Anaphylaxis following the use of bacterins is not rare, and 
the reactions may be severe or even fatal. Such shocks may be due to 
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horse serum used to fortify broth cultures or 

anaphylaxis, bacterins' should preferably be an actual bacterial susp n 
sion in a dilution of physiological solution free from toxic broth or 

”^BLtomTand vaccines arc in our experience the most frequent causes 
of anaphylactic shock. There have been numerous reports of fatal 
reactions in calves following the administration of bacterins for the 
prevention or treatment of scours. In one instance two 6- to 8-month- 
old calves received 5 cc. hemorrhagic septicemia bactom as a pro- 
phylactic against possible exposure. About three hours later they were 
found m extreme dyspnea, and breathing with open mouths in short 
gasps that could be heard for at least 30 feet. Death occurred about 
ten minutes later, and extensive edema and hyperemia of the lungs 
were found on autopsy. In the routine annual vaccination of a herd 
with bacterins against hemorrhagic septicemia before travel on the 
show circuit, one valuable cow was found dead within an hour after 
the iniection; apparently she had dropped in the stall and died without 
a struggle The use of calf scour serum, or the dam’s blood, may cause 
severe reactions in young calves Other examples are blood transfusion 
in mature animals', injection of a sow with a prophylactic dose of 
anti-Bwine-erysipelas serum (fatal) ; and injection of a cow with preg- 
nant mare serum (Gonadin), resulting in urticaria. It is possible that 
the occasional fatal attack of edema of the lungs in cows of unknown 
cause is anaphylaxis. Other probable examples of anaphylaxis in cows 
are urticaria apparently caused by larvae of warble flies, and "summer 
snuffles” of unknown cause. Shock sometimes follows intravenous 
injection of calcium gluconate, neoarsphenamine and formalin, the 
reaction is not usually severe, but such accidents have terminated 

^''^S^ptoms.— Following the injection of a hemorrhagic septicemia 
bactorin there may be dyspnea, and trembling. The onset may occur 
immediately, or within an hour. Dyspnea and symptoms of pulmonary 
emphysema may persist for twenty-four hours. Urticaria-like symp- 
toms are frequent in the form of edematous swellings around the muzzle, 
the eyes, and over all parts of the body. These are accompanied by 
intense itching, symptoms of colic, and extreme dyspnea with rapid 
breathing. Such swellings may develop almost immediately or after an 
interval of twenty-four hours In severe attacks there is open mouth 
breathing with symptoms of edema and emphysema of the lungs that 
may persist for several days. There may be collapse immediately after 
the injection with recovery, or death mthin a few minutes. Other symp- 
toms are lachrymation, coughing, and pulmonary hemorrhage with 
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bloody froth at Uic nostrils The postmortem lesions consist of pul 
monar> edema and emphj sema or there mn> be nbscncc of lesions nitn 
the exception of a few petechial I tmorrliagca 
Treatment — Epinephrine (adrenalin 1 1000 solution) in doses o 
to 8 cc administered 8ubcutaneou«l> is a specific for scrum accident" 
and It should be available for immediate u«c whenever baclcnns or 
serums are used Injection may be repeated after a few minutes if 
necessarj As a prophylactic adrenalin mn> be added to the scrum 
before injection Sensitized animals ma> be recognized b> the u=e of a 
test dose of scrum employed by dropping a 1 10 dilution of the scrum 
into the e>e of the animal or Uie injection of such "olution inlra 
dermally for the purpose of determining the local anaphj lactic reaction 
Another method is to inject 5 cc of the scrum subcutaneously to 
determine sensitiv enc's prior to injection of the prophylactic or thcra 
peutic dose 
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POISONING 

“Suspected poisoning” from plants, spoiled food, and criminal or 
careless use of poisons is a frequent provisional diagnosis when animals 
are sick from an unknown cause. Accidental and criminal poisoning 
cause many deaths in animals, and in suspected cases, where it is im- 
portant to make a positive diagnosis and to place the responsibility, 
the veterinarian must be familiar with both the legal and the pathologi- 
cal aspects of the case. If criminal poisoning is suspected, the veteri- 
narian should ask that a responsible public official be present at the 
investigation of the case or premises, in order to take personal charge 
of any materials or tissues that may be used ns evidence. This guards 
against a defense that the plaintiff, or some person employed by him, 
might have added poison to the material when in transit to the chemist. 

Food poisoning is important in relation to the introduction of food or 
supplemental food substances not previously used. Examples are the 
introduction of sweet clover, vetch, and India peas, the contamination 
of roughage with poisonous plants, such as equisetum or lupines, the 
use of rock phosphate or phosphatic limestone as a mineral supplement, 
and the use of food spoiled by decomposition in which the toxic agent 
may be detected (botulism), but more often merely suspected. 

There is a tendency to attribute the cause of every unknown disease 
to “some form of poisoning.” For this reason it is important for a 
veterinarian to be familiar with the most probable toxic agents in his 
locality. In many sections of the eastern United States these are metallic 
poisons; in many parts of the West, plant poisons are more important. 
Overstocking of dry pastures or ranges often leads to the eating of 
plants not commonly consumed, such as lupines, scncchio, and brakes. 
Scmistarvntion under any circumstances brings its own peculiar trail 
of disease. 
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sules contaming a combination of copper sulfate and tetrachlorethy- 
lene. 

Veterinarians themselves are not entirely exempt from the fault of 
poisoning due to*careIesEn.ess or ignorance. In the list of “dangerous 
remedies” may be included arecaline, eserine, barium chloride, strych- 
nine, copper sulfate, aloin, digitalis, lysol and creolin in uterine douches, 
and oil in choke. 

The symptoms of poisoning vary according to the dosage, the degree 
of fullness of the stomach, the rate of consumption, the form of the 
toxic agent, and the species and age of the animal. 

FOOD POISONING 

While poisoning of animals from the ingestion of food or water 
thought to contain some unknown infectious or toxic material is often 
suspected, definite proof of the presence or nature of such material is 
infrequent In man most food poisonings are due to bacteria or their 
toxins. Foremost among these are the paratyphoid-enteritidis group; 
and the toxins produced by Clostridium botxUinum. In animais, botu- 
lisrq is the only food poisoning of which there is definite knowledge, 
and the diagnosis of field cases of this disease presents many diSculties. 
Yet there are instances, especially among horses, where deaths are ap- 
parently due to the ingestion of spoiled food or water, and a thorough 
investigation fails to rei-eal the essential cause. There is need of ex- 
tensive research on the subject of suspected food poisoning in animals. 

The term forage poisoning” is often applied to cases of paralysis in 
animals when it is suspected that the food or water contains the causa- 
tive agent. 
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whatever, especially brain symptoms, a reversal of its use by the 
author. At the present time the word is often used for purposes of 
identification, without regard for either the symptoms or the cause. 
As used by Pearson, the term forage poisoning means a paralysis caused 
by the ingestion of poisonous substances formed in the food. There 
are “no brain symptoms," no central motor irritation, and no lesions 
of the brain or cord on postmortem examination. In the use of the term 
“no brain symptoms” Pearson apparently meant no disturbance of con- 
sciousness.. Paralysis of the throat is a common symptom of any form 
of encephalitis. In this connection the statement by Osier that “there 
may be ‘death in the pot’ from many causes” is especially appropriate. 
So far as animals are concerned, only one of these causes has been 
identified, and that is the botulinus toxin, and the symptoms of botulism 
are characteristic. One may surmise that toxic substances may enter 
the food or water through decomposition of food, bacterial activity, 
seepage from decomposing organic matter, as a basement well, water 
that has been stagnant for weeks in a filthy trough, or water that stag- 
' nates in swampy holes and pools. While there is no positive proof of the 
specific etiological agent in such instances, there is an abundance 
of proof that consumption of food and water from such sources may be 
fatal. Extensive research is needed to determine the frequency, symp- 
tomatology, and pathology of food poisoning in animals. It is probable 
that many sporadic and slightly ensootic cases of so-called forage 
poisoning are actually encephalitis; this is especially true of cases 
showing deranged consciousness and paralysis. In extensive outbreaks 
of disease characterized by deranged consciousness, any form of forage 
poisoning is improbable. Until the facts are knoTsm, it is less confusing 
to diagnose according to the symptoms or lesions that are obvious than 
according to some cabse tliat may merely be suspected to exist in the 
food or water. 
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fijmptoras cJearly md/cafc an infection of tht central nervous “j'tera, 
or a metallic poi'omng, for thi^ error there is usinllj hUlc excuse In 
every case, even v\hen the food or water is obviou«l> contaminatcii, one 
should be conservatt\e m making a diagno«i‘' of forage poisoning ’ 
One needs to consider that nonvirus cnceplnhtH (p 293) is v\u!cl> 
prevalent, especially m cqume**, and that little 1 ‘j known of Uie cau«e, 
or whether it is due to a v arietj of causes 
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suspected foods suggests that the disease is infrequent in animals. 

Etiology.— Ci. boiulinmn is a spore-bearing anaerobe which was dis- 
covered by van Ermengen in 1897. Tw'o distinct types liavo been recog- 
nized in this country. Typo A is widely prevalent in California, while 
Typo B is the chief form in the middle and eastern parts of the United 
States. It is abundantly present in cultivated and virgin soils, and in 
Meyer’s® e^pc^mcnts it was shown to multiply in sterilized and non- 
stcrilized samples. Spores were found in the feces of healthy horses, 
cattle, and garbage-fed swine He' antes that “the bacterium is ubiq- 
uitous in the sod and vegetation of almost every State in the Union." 
Yet “during the past year (1921) we have repeatedly made an attempt 
to e.xtraet from the suspected food the poison of Bacillus botiilmus, but 
we have never succeeded . We have been utterly unable to demon- 
strate the presence of poison m suspected food." Experimentally Meyer 
inoculated damp hay with 500 million spores of B botulmus. Type A, 
and incubated it lor 27 days At the end of this time the brown partially 
decayed hay was found to bo exceedingly toxic to guinea pigs; it killed 
in from 24 to 36 hours to 5 days These observations proved that the 
tightly packed and damp hay when inoculated with B. botulmus be- 
comes toxic even in the presence of air and in the presence of other 
aerobic or anaerobic bacteria The toxic hay was placed in a tin con- 
tainer and exposed to sunlight and rain for 20 days, and when fed to 
guinea pigs, still proved to be to.xic. Meyer concluded that “in the light 
of these experiments the existence of B. botulmus toxin in hay stacks 
is quite possible." 

In Western Australia Type C is regarded as the only type which in- 
vades carrion. Rabbit carcasses are usually invaded from the soil, less 
often from spores carried in the intestines previous to death, and tliey 
are highly toxic, even at the end of six months. Contaminated wafer 
becomes innocuous to sheep at the end of twenty-five days and water 
may be detoxified by the addition of 0 2 per cent quicklime. Laboratory 
tests of suspected water have given inconclusive results. 

In 1917 Graham and associates* experimented with oat hay which 
had caused a sporadic outbreak of forage poisoning. The hay was placed 
in a barrel, water was .added, and horses were allowed to drink the 
W'atcr. As a result four horses developed paralysis and died. From the 
water, anaerobic organisms were cultured, and a sterile filtrate of a 
broth culture of this organism proved fatal to horses after ini»estion. 
Botulism antitoxic scrum administered intravenously protected horses 
against a lethal quantity of the filtrate administered by the mouth. A 
similar experience with silage has also been described by Graham 
Thcilcr and Robinson' have described botulism in mules in South 
Africa, where outbreaks of the disease had prevailed over a period of at 
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least thirteen jears The toxin was found m chopped fodder conto 
me dead rats which had passed through the machine wdhout being 
recognized Injection of two horses and two mules with blood from a 
dead mule caused death m all four animals The authors explain this 
result by the fact that animals ingest not only the toxin but the baci U 
which produce the toxin and m dead animals these bacilli multiply 
rapidly and produce more toxin B botuhnus does not enter t e 
blood stream during life Toxins formed m meat broth cultures were 
fatal to guinea pigs in do'es of 0 0001 cc of a Berkefeld filtrate, when 
given subcutaneously To produce symptoms by means of oral adminis 
tration 0 1 to 1 cc of the filtrate was required To produce symptoms 
m a horse, either 20 cc of the beef broth culture or 200 cc of the filtrate 
was required when administered orally The virulence of the toxin 
w as not reduced by direct exposure to •mnlight for 36 hours or by heat- 
ing at 6Q®C for one hour it was rendered mactixe by exposure to heat 
at80®C for one half hour 

Morbid Anatomy —There are no known pathological changes The 
chief diagnostic characteristics are the symptoms and the negative post- 
mortem Decubital injuries arc often present on various parts of the 
body There may be a few hemorrhages in the trachea and various de 
grees of hyperemia and edema of the lungs Ecchymoses are sometimes 
found on the pericardium and the meninges of the bram are usually 
congested Neither macroscopic nor microscopic changes ha\e been 
found m the central nervous system When the patient has survived for 
several days there may be a secondary pneumonia 

Symptoms — After experimental administration of botulinus toxin 
the horse or guinea pig may develop paralysis and die within 24 hours 
The onset of the symptoms is withm a few hours to four or five days 
after ingestion of the toxin, and m exceptional cases the interval may 
be as long as a week to ten days 

IJeuallj soeral animals arc attacked at about the same time The 
dominant symptoms arc muscular weakness and paralysis, and as a 
rule the latter is rapidly progressue, terminating m death in from 
a few hours to three or four day s Paralysis of the pharynx and tongue 
IS not infrequent, the horse is unable to swallow and the tongue hangs 
from the mouth In a few of the described attacks there has been a 
general weakness o^e^ a few days leading to complete paralysis In 
the outbreak among forty mules m Kentucky, the paralytic symptoms 
were muscular incoordination weakness, paresis of the pharynx and 
recumbency One mule died m approxiraately twenty hours, while the 
others gradually recovered, unsteady gait was observed m three animals 
for approximately six weeks 

Theilcr described the disease jn mules as either acute or peracute less 
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frequently subacute or chronic. In the latter forms the patient might 
be able to arise with assistance and move about somewhat with difficulty 
but soon it becomes recumbent. The consciousness remains entirely 
normal, and the reBexes ori^nating in the brain and spinal cord re- 
tain their function. Even after the animal is down, the ears and eyes 
respond to the approach of people and other animals. The sensation of 
the skin is retained, and with the exception of constipation, the bowel 
and bladder evacuations occur in a normal manner. Theiler accepts 
the theory that the paralyzing effect of the toxin is upon the end-plates 
of the motor nerves, the action being similar to that of curare. As in 
poisoning with curare, the respirations in botulism are increased from 
the first and they become increasingly more difficult until death results 
from asphyxia. 

The symptoms observed in sheep in Australia are described as fol- 
lows: “In all cases there is interference with locomotion, but it is doubt- 
ful if actual paralysis of locomotor muscles ever occurs. In acute cases 
sheep can rise and walk, or even run up to a few hours before death. 
In the advanced stages of more chronic cases, sheep are unable ’to rise, 
but this appears to be due to general weakness. Some excitability is 
noticed in early stages, when sheep will often run blindly into fences, 
etc. It would appear as if the brain were affected. Even recovering ani- 
mals will walk away from the flock and cannot be driven with it. The 
head may be held to one side, the gait is very stiff, and after a short 
walk may show definite incodrdinalion. . . . Lateral tail switching 
IS vprv pftmmrtn Salivation and serous nasal discharge arc often 
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ARSENICAL POISONING 

Acute Poisoning — ^This is the usual form in domestic animals It is 
due as a rule to Pans green (acetoarsenitc of copper) or white arsenic 
(arsenic trioxide) or sodium arsenite or sodium arsenate In the past 
arsenic has been among the more frequent causes of accidental and 
criminal poisonings because of its use as an insecticide as a parasiticide 
as a poison for rodents as a 'need killer and as a stable remedy For 
merly it was a common practice among stablemen to dose horses ^ith 
Fowlers solution or white arsenic to improve the condition and to 
cure heaves Before the days of improved construction smelter 
stacks helds were sometimes contaminated from arsenic containing 
fumes the deposit of ar«enic on the vegetation causing chronic poison 
mg In recent years arsenic has been displaced by other agents and con 
sequently is a less frequent cause of sickness and death in animals Pans 
green is still a relatively frequent cause of poisoning It may be con 
sumed accidentally where a potato field joins a pasture on reaching 
through the fence to graze upon mai^inal grass an animal may obtain 
a fatal amount if the vines have been recently sprayed Cattle may 
gam access to boxes of Pans green carelessly left in the field to buckets 
or barrels in winch it has been mixed or to a dump m the pasture 
where rubbish 1 as been thrown When deliberately given by criminals 
It may be placed in the gram bin the mangers or on the fields 
Solutions containing 1 per cent white arsenic have been widely used 
in Europe to kill lice and other insects on the skin and numerous cases 
of poisoning ha\c resulted from the u-^e of more than 500 cc of the 
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preparations are more dangerous ^ jg follo’ved by rubbing, 

temperature is warm, salt. The death of 200 cattle 

White arsemc has double the usual strength of 

after dipping in a solution conta g ntjoned by Kinsleyd 

arsenic and then transporting by ra relation to dipping. 

Pollack'' has also reported on poisoning in believes 

He writes that while resorption solution, 

the' majority of cases are due to ™ ' . fjgr gaining access 

White* has reported 12 cases with 10 

to Canadian thistles that had ^en^^^^ j^^tbs in horses and 

of sodium arsenate. Lamon 

cattle that had drun ^ wa r experience arsenical 

ously for mixing an Paris green. Other possible 

poisoning usually been c y^^ 

sources of arsenic are paints (mm 

green) and aniline dy 3. keying poisoned dams. Drugs such 

have been '‘‘‘f J P^-^^^raHo arsenic. Arsenate of lead 

as antimony ta frequent forms of mineral poisoning, but 

13 one of the most lesions result from the presence of lead, 

the dominant i-oning described by Edds,’' alfalfa was 

In the cases of dusting of an adjoining cotton field, a cow 

“°^Tnex*t to'aTeld that had been sprayed, a horse grazed on a field 
m^'ranTbcen dusted with lead arsenate, a cow and a calf grazed in a 
that had been arsenic had been used to poison grasshoppers. 

‘^'Thl fatal dose of arsenic varies wWely according to its purity, the de- 

eree of ‘'''= -I " u 

of a fine powder. In solutions and in fine powder it soon induces 
ne™ral poisoning. Ruminants arc sometimes more res^tant than other 
Sals because of the mass of material in the rumen. Arsemc may con- 
t • imnuritics, the most frequent of which is gypsum. Because of these 
• tions there have been variable opinions concerning the minimum 
f ''ml dose’. According to Prohner,* a horse may succumb to 3 grams or 
survive as many as 30 grams. He lists the fatal dose of white arsenic 
in grams as follows: 
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Pollack" Btatea that a quart of arsenical solution contoinmg 32 grains 
of sodium arscnitc will cause death in eatUe in 48 hours in ^ ™ orty 
of cases Clough« gives the fatal dose of areemous oxide administered 
ora^as Vom 150 to 700 grams (10 to 47 Gm ) for the horse and 
from 225 to 700 grams for the ox He reports that Green and Dijkman 
save a horse 15 grams and another 30 grams (2 Gm ) daily for two 
weeks with no ill effect Another horse received 60 grams daily and 
died after receiving 300 grams In solution, as sodium arsenite, 15 
grains inaj kill 35 grains is likely to kill and 45 grams is certain to 


Morbid Anatomy —The chief lesions are those of severe hemorrhagic 
gastroenteritis When the attack has been suddenly fatal, there may be 
no other visible gross lesions The gastric mucosa is congested, swollen, 
and hemorrhagic and there may be areas of erosion After eating Pans 
green this substance may be found m the stomach contents In cattle 
the caustic action may perforate the abomasum or the nimen As a rule 
the gross appearance of the spleen liver and kidneys is normal Pol 
lack noted a variable condition of the liver, it might be lighter than 
normal, \ellowish distinctly yellow or yellowish brown Microscopic 
examination reveals fatty degeneration m the intestinal and gastnc 
glands the spleen liver and kidneys 
In a herd where several cows had died of arsenical poisonmg in the 
Summer of 1W3 Dr Fincher observed unusual preservation of the 
tissues of the kidtievs and liver when exposed to summer heat that 
would have caused advanced decomposition in normal organs, it is pos 
sible that this may be a charactensUc of great diagnostic value Sub 
raucous edema may be found m the walls of the stomach and small 
intestines 


Symptoms — There is usually a history that one or two ammals have 
died recently after a bnel illness, or have been found dead Others may 
be extremely sick The onset is sudden with marked prostration, stag- 
gering trembling of the muscles and muscular twitching Marked dis- 
tress IS shown by rapid breathing restlessness, colic, and groaning 
In ruminants there ma> be salivation and vomiting Death may occur 
^thm three or four hours When less of the poison has been taken 
the course may continue for two or three days to a week m the form of 

a 6e^e^e painful gastroenteritis, usually with purging On examination 

of such patients one finds complete anorexia, prostration, grinding 
of the te^ in cattle, mucous membranes congested, dilated pupils pulse 

temperature or a fever 

of 103 to 104 r The bowel evacuations may be fetid and bloody, the 
peristalsis is suppressed and in some eases there may be mctcased thirst. 
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Ramsay and Scddon’ poisoned cattle by feeding the dried and ground 
leaves of make eight months after it had been sprayed with a solution 
of arsenic. For purposes of chemical analysis, tliey obsciwcd “that in 
animals which arc showing symptoms of arsenical poisoning (e.g., diar- 
rhea), the feces, urine, and large bowel contents arc specimens whicli 
might be expected to show relatively high figures on analysis.” Of 
the internal organs of animals that have been poisoned, the sloranch, 
large bowel, liver, and kidneys contain relatively- large amounts of 
arsenic. 

Treatment. — BAL (British anti-lewisitc, Dimercaprol) developed 
in World War II as an antidote to the arsenical blister gases, appears 
to be the most promising treatment for s5stcmic arsenical poisoning. It 
is prepared in a 10 per cent solution and the dose is 1 cc. of the solution 
for each 50 pounds weight intramuscularly every four hours for the first 
two days, four injections on the third day, and injections twice daily 
thereafter for ten days or more Of ten cases reported by Edds,*® six 
recovered. 

Medicinal treatment consists in tJie administration of protectives, 
such as large doses of bismuth subnitratc, or tannic acid. To combat 
circulatory weakness and collapse, give caffeine sodiobenzoate 2 to 4 
drams (8-16 Gm.) or camphorated oil, or black coffee Atropine Vi 
grain (0.0162 Gm.) is recommended to control intestinal cramps and 
pain. 

Chronic Arsenical Poisoning is rare in animals. Reports by Hark- 
ins and Swain® on the “Anaconda Case,” contain extensive information 
on contamination of vegetation by smelter smoke. The following out- 
line of the more prominent symptoms in horses and cattle, as described 
by Dr. D. E, Salmon, is quoted from one of these repoit«: 

^'Horses . — ^Raised red line at the base of incisor teeth; breath of a 
garlic odor ; loss of spirit, vigor, and endurance ; falling of hair ; retention 
of old hair; ulcers of the nose; weakness and imperceptibihty of pulse; 
erosions of the outer side of gums; puflSness above the eye; rough luster- 
less hair; partial paralysis of hind limbs; with more acute form; 
(a) difficult breathing, (b) labored action of heart, (c) dilation of tlie 
pupils of the eyes, (d) partial paralysis of the diaphragm and costal 
breathing. 

“Cattle. — Shrinkage of milk within a day or two after smoke has 
been over pastures; salivation and drooling; constipation; rough scurfy 
coat; eyes red, inflamed, and weeping; loss of appetite; diarrhea when 
disease becomes more pronounced; tucked up abdomen; loss of flesh; 
weakness, loss of vigor; cough; breath of garlic odor; droppings co\’cred 
with mucus; abortion and failure to breed.” 
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LEAD POISONING 

Etiology — Lead poisomog is b> far the mo«t common form of 
raelalhc poisoning in animals This is explained bj the v.ide distribu 
tion of lead the vanely of lead preparations u'cd in agriculture, the 
extreme 8U«ceptibility of animals to its action and its abilitj to form 
organic compounds tv ith plants Lead combinations of chief importance 
m toxicologj are lead oxide red oxide of lead white lead lead acetate 
(sugar of lead) and arsenate of lead Since the action of lead is cumu 
lative toxic action results when the total amount of small dail> do'cs 
approximates that of the single toxic dose 
In direct contact with the mucous membranes lead acts as a corro 
give After resorption it acts as an irntant to the nerv e centers e«pc 
cially upon the psjchic and motor centers of the cortex of the cerebral 
hemispheres and upon the vasomotor centers It causes a dcgenerativ o 
atrophj of the peripheral motor nerve endings which results m paral> sis 
ot the stnated muscles In chronic lead poisomnB m the hor=e this 
effect upon the recurrent laijngeal nerve is marked The soluble lead 
aalla are reaorbed rapidly and eitcreted slonlj Among the domestic 
^mals cattle are especially sensitive In calces [atal poisoning may 

result trom ingestion of 1 erj email amounts 
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Areenate of lead is one of the chief causes of lead poisoning. While 
this compound contains arsenic its toxic action is due to the lead. Ani- 
mals often gain access to barrels and tubs that have, been used for mix- 
ing spray, and such containers may be used for feeding stock. I have 
personal knowledge of two instances of poisoning from the use of such 
buckets for feeding calves. Such containers may also be deposited on 
a dump in the pasture or Icftwillun reach of animals in the bam. Grass 
in orchards that have been sprayed may be fatal w'ithin twenty-four 
hours to animals that graze upon it while the spray is still wet. Graz- 
ing in orchards during the fall and winter may cause chronic lead 
poisoning. And hay harvested from orchards or fields that have be6n 
sprayed may cause chronic poisoning which develops within six to eight 
months after beginning to feed the contaminated hay — MacKintosh.^ 
In an experiment to determine the danger to cattle from arsenate of 
lead spray, Paige* observed that the feeding of 1 gram of arsenate of 
lead daily to a cqw caused symptoms of poisoning after 26 days, and 
death in 40 days, when 29 grams had been consumed. A second cow 
(weight 640 pounds) developed symptoms after 23 days when fed 0.6 
gram daily, and purging was violent after receiving a total of 16 grams, 
A third cow received 28.35 grams at a single dose in a gelatin capsule 
and suffered from severe, acute nonfalal poisoning. A fourth animal re- 
ceived 56.7 grams in a capsule and died after about 70 hours. Paige® 
estimated that with three sprayings a season, 0 9 of a pound of dry 
arsenate of lead would eventually reach the ground beneath each tree. 
Seddon and Ramsay^ caused death in a sheep with as little as 60 grains 
of lead arsenate. 

Veterinarians are sometimes asked concerning the danger from grass 
or hay in a field adjoining an orchard or other fields where spraying 
has been conducted. It is obvious that the wind may carry a dangerous 
amount of spray to adjoining fields. But a chemical analysis of sus- 
pected forage or material would be required to determine whether it 
contained a dangerous amount of lead. Because of the general use of 
arsenate of lead spray on vegetables, such as cauliflower, celery, etc., the 
feeding of refuse from gardens is a possible source of lead poisoning. 
Other infrequent sources of contamination of forage are streams, which 
may carry lead from smelters or mines, and smoke from smelters. 
Animals may be poisoned from drinking water or from grazing on fields 
that have been overflowed or that have been contaminated by smoke. 
Reporta on this condition have been made by Haring and Meyer “ and 
by Holmes and associates.^ Cotton* has reported the loss of several ex- 
perimental animals that were poisoned on grass cut from around build- 
ings painted with a sprayer. 
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Pamt js the most frequent cau-^e of lead powonmg jn our ambuUtoO 
clmic On one farm a pan containing white lead had been thrown m 
a small jard v/here it was CQ\crcd with a large pile of wood The yarn 
was u-ed as a night pasture for cows and when the wood was removed 
the cows consumed enough of the dned white lead to eufler se\erci> 
from acute poisoning In another ca«c a narrow board from an o< 
painted picket fence was u<=ed m the partition of a calf pen from this 
board not more than tliree inches wide and almost black with age, the 
calf was fatally poisoned A calf was placed m a box stall w here mature 
cattle had been kept for jears in about a month it licked enough old 
paint from the wails to cause death Calves tliat hai e access to painted 
window sash will obtain fatal amounta of lead even when it is barcl> 
mthm their reach Epidemics of lead poisoning follow the use of lead 
paint on box stall partitions In one case ee\eral deaths in purebred 
cows resulted from throwing a dj«carded paint pail into a pasture after 
the painting of a gas station Cattle ha\e been poi*oncd from licking 
paint from adiertiaing boards that were erected in pastures On one 
farm several cows died of acute poisoning after the watering trough 
had been used to w ash out old battery boxes the mud under the outlet 
of the trough contained pure lead oxide Lead acetate has been mis 
taken for salts 


Morbid Anatomy — In acute powomnp the most striking and con 
slant change m cattle is m the abomasum and small mtestmes in the 
form of an acu e hemorrhagic gastroenteritis Often the Iiier presents 
changes that are almost pathognomonic m the form of an intense 
jellow color and a marked degeneration The parenchymatous degen 
eralion ina> be so marked that the cut surface presents an appearance 
similar to that of a hand bath sponge When the course has been rapidl> 
acute there may be no apparent griws changes m the li\ er Under the 
microscope the liver and kidneys show a marked parenchymatous de 
generation The most intense and constant gross changes are in the 
stomach and duodenum In one case in a sheep described by Seddon * 
there was an agonal perforation of the abomasum In hordes that have 
died as a result of chronic lead poisoning there is found a subacute or 
chronic mechanical pneumonia with the formation of pulmonar> ab 
8ces«es and gangrene gangrenous ( vagus ) pneumonia is the im 
mediate cause of death The laryngeal muscles are atrophied 
Symptoms,— The general symptoms vary somewhat In all acute 
cases the onset is sudden and the course relatively short In severe 
poisoning prostration staggering or inability to ri«e are promment 
symptoms pie mucous membranes may be either normal or congested 
As a rule the temperature is normal but it may be as high as 
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within forty-eight hours P”X?s fet Ld weak. The 

S- Sray-he n^^ !; rapilnnd ahaiiow. The e.trem.t:es are 

“t a<a.to lead poisonin, the. are <- 

toms: gastroenteritis due U, f'XtXsing tm the effect of the lead 
the mucosa, and cerebral sympl —.nifpst, excitation of consoious- 
upon the ner..o«s system. ^ at aListance in making 

ness and motor irritation, an circles, and run into objects bc- 

a diagnosis. Poisoned cattle walk terrified: there is a change 

cause of blindness, and oft™ e “W chiefly in cases of 

of voice. This syndrome we h , ,uct it may occur in other 

lead poisoning, and while it is p . j;,; ^ provisional diagnosis 

diseases, in our '’‘PfXm^Ccausrcfn definitely be found. The 
of lead poisoning ““t'l “me ^ ranger, 

animal may stand with Etchings are occasional. Cerebral 

Epileptiform attacks , meningitis, and this diagnosis may 

symptoms have led to by the presence of congestion and 

be erroneously meninge^s Other nervous symptoms are 

petechial hemorrhages m t ^ “kink" in the neck 

grinding the Jf^h, rapid chew ^bere was a 

from contraction ^ ^cll ns the neck. Others fall suddenly, 

lateral curvature of th P convulsions; these attacks may be re- 
Btiffen the XlnLs There may be champing of the jaws and 
peated evep: few mi • ^ are dilated. The nervous 

in calves may closely resemble those of acute lead 

of the d'Sert^Xe form ot%ec«mbency and prostration, painful ex- 
tion IS present expiration, grinding of the teeth, and saliva- 

pressiTO, groani g ^amry, and sometimes fetid; tenesmus has 

r ■ Xrved^ol vSX suppression of the bowel evacua- 

been °hccrvcd- Some^ poisoning. I have observed this 

tondiUon only once and this was in cows severely, but not fatally, sick 

^'°T2'tXadVoto,^^i^^horscs is less frequent than in bovines and 
, 1 . Wmntorns are somewhat different. In a group of horses that had 
t \imhiaUy poisoned by placing arsenate of lead in the gram, the 
r T •mntom was complete anorexia. Examination at the end of forty- 
•ht hours revealed marked depre^ion and a lowered head, as if halt 
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asleep, the boaci ciacuoliois had been normal The pcnslal'ia was 
increased and rumbling puUt GQ mneous membranes normal iherc 
were no signs of pain or distress WiUnn twcnt> four hours the hor«c 
was dead A serond horse died in the same ranmier Autopsj rescaled 
gastritis and large hemorrhagic patches on t! e inlcslinis These horsM 
were treated tor inild inchgeatun and tl»c dentha were not expected 
MacKintosh' refers to t{rcc horbC^ thit oceupted a fieW nhsch was 
spra>od late m the afternoon The following morning one horse was 
down and unable to n«e while the other tno were affected with partial 
parabsis in the lorm of hnucUing In general the ajmptoma arc lho«c 
of an acute painful gastritis with para!>fiis as shown by knuckling of 
thcjointa Com ulsions inaj occur asmcatlfe 

Chrome lead poi&omng {salumtam} in horses has been ob«crv ed jnanj 
times chieflj m di^lricta where there arc smeUcra or lead mines — 
Maemdoe’ Lead ma> be taken m with the food or water, or it may 
be inhaled in the dust Paral>8ia of the laryngeal muscles and insptra 
tory dyspnea ( roaring ) is the *>ndromc upon which chief emphasis 
la placed Laryngeal paralysis is the moat constant symptom of chronic 
lead poisoning in the horse but often there are other symptoms and 
the lead may not ongmate in smelters In the eases described by Mac 
Kmtosh for example it resulted from eating ha> that bad been 
harvested from sprayed orchards and from gracing on such orchards in 
the fall and winter The hay was fed o\cr a period of six to eight months 
before symptoms dei eloped Tbe condition might be first recognised 
by choke arising from paralysis of the throat or b> a convulsion When 


such horses ate moved inspiratory dyspnea becomes extreme, and in 
contrast to the usual form of roaring it is not immediately rcheied 
when the horse comes to rest MacKmtosh mentions a paralysis ot the 
lower hp and this ccmdiUon is shown m the reportby Hanngandhley er 
(Cft^e 10 p 488) A cs"e observed by the author showed extreme dis 
tress from inspiratory dyspnea following exercise Another important 
svmptom upon which insufficient emphasis has been placed isroecham 
cal pneumonia This resulta from paralysis of the pharynx or larynx 
( vagus poeumoma ) and is m the form of gangrene or abscess forma 
Uon in the lungs These lesions may be located m the large lobes and 
the course of the pneumonia seems to be somewhat longer than m the 
mual mhalalion type Affected individuals are poor and -weak Mac 
Kmtosh reporto that Hus Jonu of poisoning occure to horses grated 

'Xrt“„?Tr"^ dill's thaVany 

tarn ih '!i' “ '*‘'^''Gcal paralysis with green discharge 

from the nostril, and frequent choke Sensory paralysis is also men 
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.ta,« b, M.», ,h. ... .bl. b. P-.™ — >■ 

the use of an anesthetie. ,, jqq cent. I 

The mortality in acute lead pj,ly a small amount 

have never observed a possible. The diagnosis 

has been consumed by mature c esnecially m cattle. It has 

of acute lead poisoning is re “ -forage poisoning.” One 

been mistaken for meningitis, > E poisoning because of 

case in a calf that was dia^o y cyanide poisoning 

blindness and walking in circ cs, ^ p purposes of chem- 

(probably from calcium cyanide) by the chemist P 

ical analysis several pounds ® ^ poisoning has been made, 

After a clinical the chemist, a question 

and a negative report has been ^ 

u>ay be raised as to tbe :fg:g:pc 3 the chemist. In a case 

quanUties so small that pcsoning 

reported by the author, an PP .fjenco which according to Pro- 
gave negaUve chemical results, an eiqierienco wni 

lessor W. L. Williams is P“^ t,,c chemical antidote is diluted 

Treatment.-ln acute lead po«^ 

sulfuric acid of ^f jead. For the excitation, chloral 

These form an indicated. Camphor and strychnine are 

hydrate plralytic conditions. The symptomatic treatment 

recommended for the par y ^ gastroenteritis and prostration, 
of chief nnportance „icctives, such as liquid petrolatum, bis- 

Especially indicate P frequent doses of aromatic 

nmth ®“hmtiate, and mnnrn acid^Ea^^^ 

spirits of treatment of acute symptoms. Sodium citrate has 

be h^^hcial m h useful in the treatment of lead 

been ^ administration was followed by a rapid 

poisoning in symptoms, a fall in the blood lead concentration, 

The dose for cattle is 4 to 8 

(120 240 Gin.) three tiincs & diiy* 

1953 Holm et al.” reported remarkable recovery in four of seven 
1 es which were poisoned with orally administered lead acetate and 
ated with Ca EDTA (calcium disodium salt of ethylenediamine- 
7 1'* cetic acid) known commercially as calcium versenate. The treat- 
e^t'becins from the fourth to the seventh day after the beginning of 
d inistiation of the poison. All of the calves were blind, and other 
. toms were convulsions, hyperesthesia, inability to stand, and dull- 
'^'^'^Improvement was marked soon after treatment started. The initial 
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do«=e wfts 1 Gm per 30 lb body a liter of '•almc «>oUilion sub 

cutaneously repented daily 
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..a,, i. r„m KK. .0 

grams; tor slieep and swmc, 30 grams^ numerous reports on 

In Colorado and INjoming rilnnts containing nitrate, 

livestock poisoning by oat hay an o pounds body 

In calves, a dose of 25 grams of P« f ^ P" juaVh; this was 

weight caused sufficient met ° from the nitrate in the 

probably produced by mlnto w 500-pound animal to eat 

gastrointestinal tract It c"nt of nitrate to-be 

only about SVh pounds of > j ® e ICNO, in water died of 

fatally poisoned. C^ves th conversion of hemoglobin to 

typical symptoms of oat hay p gO p^r cent of the total blood 

melhemoglobm increasing unt P extract from 6 pounds 

pigment at the caH within three hours. The 

of oat hay caused staggering, and collapse. The 

symptoms were ‘'y®P“ ’ L w drawing a small quantity of blood 
diagnosis is most readily y ^ chocolate brown. 

into a syringe and obseiwmg^^ ^ 

Methylene blue in immediately counteracts the effect of the 

Itott bTctnteri!ing''the mclhemoglobin into hemoglobin. This disease 
has also been descTibed mucous membrane of the abomasum 

°"P“r“I^:L“rrred," or cherry-red in color, and it 
and small caustic action of the salt. The intestinal con- 

may be ®™'’m\loodY or brown in color. Congestion and hemorrhage are 
tents arc ““m y” Wadder and kidneys. The blood is bright red, 
sometimes fo cases characteristic changes may be ab- 

Samfnation by a chemist, blood, the stomach and its contents 
n submitted. In catUc that died of oat hay poisoning the most 
"n°“Itt^stic finding was dark cliocolate brown blood in which most 

0^ the hemoglobin had been converted into mcthcmoglobin. 

. c ntoins.— Both forms of saltpeter cause severe gastroenteritis. 

• Symp ^ rapidly fatal. Cows turned to pasture in the morning 
The ejead at night, and cows that arc apparently normal at 

°av be found dead in the morning. The disease begins suddenly 
night m salivation, vomiting, somctinics bloating and polyuria, 

e&slon w ciiknc-^s, find prostration soon appear. The temperature 
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remains normal. The poisoning ends fnlolly in a few hours. Lightning 
stroke and anthrax have betpi saspccled when animals have been founo 

dead in the field without any apparent cause of death. 

Treatment.— Methylene blue in doses of 2 grams per 600 pounos 
(225 kg ) body weight mjcctod inUavenoualy immediately counteracts 
the effect of the nitrate by converting the methemoglobin into hemo- 
globin To prevent the caustic acUon administer large amounts^ ol 
mineral oil, or mucilaginous substances which act as a protective. 
To combat prostration administer stimulants, such as camphor, caffeine, 
or atropine. 


1. Bradley, W B , Eppson, H P, wd Beath, 0 A , LiveetocV. poisoning by oat 

hsy and other plants containing nitrate, Umv Wyoming Agr. Etp. SUn Bull- 
, 241, Julj’ IMO, Laramie 

2. Davidson, W B , Doughty, J L . and Bolton, J L , Nitrate poisoning of live- 

stock, Canad, J Compar Med and Vet 8ci , IMl, 5, 303 


MERCURIAL POISONING 

Etiology, — ^Mercurial poisoning is relatively infrequent. The most 
common cause is found m the faulty use of mercurial preparations for 
medicinal purposes Cattle are the usual victims, for (hey are extremely 
sensitive to the action of mercury in any form Quicksilver mixed with 
lard to form an ointment is sometimes applied to cattle to destroy lice. 
This seems to be a household remedy in certain parts of Continental 
Europe, and it is used occasionally here by farmers who have recently 
arrived. In one herd near Ithaca it was applied along the back, 
and as a result several cows were taken sick and one died. Stevens^ 
has described poisoning in five yearlings; this was caused by placing 
gray mercurial ointment in small holes in the stanchions as a treat- 
ment for lice. In a second herd two cows died from mercurial poisoning 
caused by the application of calomel to the tops of the heads to destroy 
lice Deaths in cattle have resulted from the use of freshly disinfected 
stables. Calomel is especially toxic to cattle. Frbhner states that ap- 
plication of calomel to the eye of a calf for keratitis may cause mercu- 
rialism, and that 8 to 10 grama given mtemally will cause severe toxic 
symptoms. Experimental work on do^ indicates that when 4 mg. or 
more of bichloride per kilo have entered the tissues, death regularly 
occurs. Suspected mercurial poisoning in feeder steers from feeding 
com that had been subjected to a mercury fungicide has been described 
by Boley et gI.,» and mercurial poisoning, caused by feeding seed 
grain that had been treated with mercury as a fungicide, has been de- 
scribed by Taylor,* and McEntee.* 
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Morbid '''^‘“^cZabkrAsTn all forms of mctol- 

group of animals that have been p sometimes with the 

ho poisoning, there is trolten ihe mucosa is edem- 

formation of erosive ulcers m »i,sue is often edematous and 

atous. The subperitoneal coijnec kidneys are swollen, and 

sprinkled with hemorrhages. The live 

the latter may show hemorrhages bronchopneumonia with 

congested, hemorrhapc, and anemic and the muscles 

abscess fonnation. The skin and , * giowly. Necrotic lesions 

are pale. The blood is dark red and «=°;^"ble changes may be 
are often present on the skin. On autopsy, v 

slight or absent. mercurial ointment produce general 

Symptoms.— Calomel and ^^^d iodide of mercury 

mercurialism at once, while corrosiv followed by general mer- 

first induce a corrosive . . V^n jnto the digestive tract it 

curialism. -When corrosive ™hmate is m jasorbed through the 

causes a rapidly fatal gastroenteri i , mercurialism. The 

skin or from the uterine mucosa deoression, refusal to cat, and 
general symptoms of " o temoerature. The skin lesions, 

an increase in the pulse, respiration and ^f hair, and the 

which follow external application, a ,.=^ the anus and 

formation of thick scabs; ttese ^ painful eruption in 

vulva and on the udder. In Stevens usually appear in all distinct 

'the sacral region. Respiratory symp breath, and finally distinct 

acute cases. There is a cough, often poisoning described by 

pneumonic signs. In the cases hemorrhage and another had 

Stevens,* one cow developed P'r’®®"^{7 j delirium are sometimes 
nosebleed. Weahness, paralysis, trembling, and especially 

present. There is a tendency ® lungs, and intestines. The 

from the mucous membranes of ® . ' jorjosive sublimate. After 

course is brief and fatal after J^urialism is from one to 

external application the course o g 

two weeks and recovery is frequent. mercurial 

Harvey* has described cases of P“®° ® pegr until two or three 

ointment in which the symptoms di developed 

weeks after its administration to the ski . marked abduction of the 
paralysis, salivation, muscular atrophy and marxe 

i'mbs. , , , . . t„,tpd with mercurial fungicide, 

After eating gram that h s „__„via blindness, and nervous 
pigs develop wcaknMS, vomiting, _,„iking and convulsions. The 
^mptoms shown by backing, continuous walking, ana 
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temperature may be normal, and the eouree about a tseek ending in 

paralysis and death DTimi 

Treatment— Immediately after corrosive sublimate has been swai 
lowed administer white of eggs or large amounts of milk to Fccipi' 
tate the mercury In the treatment of animals one rarely reaches tne 
patient soon enough to use this treatment effectively Any mercurial 
preparation that may be on the skm should be washed off In poisoning 
with mercurial ointment, prescribe chemicals which form insolub e 
compounds with quicksilver, such as sulfate of iron or sulfur To 
combat the depression and paralysis, give camphor, coffee, or atropine 
Tor chronic mercuiialism iodide of potash has been generally recom- 
mended 

In a report by Mmtz® of the Massachusetts General Hospital, on 
the treatment of twenty one cases of bichloride poisoning in man, he 
writes ‘ It can clearly be seen that all experimental and clinical data 
show conclusively that little is to be hoped for m treating a case of 
bichloride poisoning by administration of drugs So far no specific 
antidote has been found that will successfully combat the intoxication 
To combat this systemic intoxication sodium thiosulfate (sodium 
hyposulfite) has long been advocated and employed That this drug is 
useless has been definitely proved Melville and Bniger found that the 
length of life of dogs receiving a fatal dose of bichloride could not be 
prolonged by subsequent injections of sodium thiosulfate " Chief 
emphasis is placed on mechanical removal from the alimentary canal 
before it reaches the portal circuit Blaisdel? has reported recoveries m 
ten cases of acute mercurial poisoning m man with no deaths, the pa- 
tients received large doses of sodium thiosulfate Cemni* has also 
reported on the beneficial action of sodium thiosulfate m combination 
with dextrose per vein, and bismuth submtrate per os 

Refebences 
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of bismuth subnitrate and bismuth carbonate; case with recoveiy, Gazz. d. 

osp , 1932, 53, 515. Refer to Quar. Cum. Index, 1932, 12, 880. 

CYANIDE POISONING 
(Prussic Acid; Hydrocyanic Acid; HCN) 

Etiology. — Hydrocyanic acid is a colorless volatile liquid possessing 
a characteristic odor described as that of peach blossoms. The official 
preparation of the United States Pharmacopeia is a 2 per cent solution 
of this acid. Cyanide is used commercially in the form of a number of 
salts, such as calcium, sodium, and potassium. Calcium cyanide (“Cyan- 
ogas”) is employed as an insecticide and for the destruction of animal 
pests, especially woodchucks. Many species of wild and cultivated 
plants are also capable of developing hydrocyanic acid. In this case it 
is formed from various glueosides. In sorghum, which is one of the more 
common sources of cyanide poisoning in animals, it is believed that 
the glucoside is split by the enzyme emulsion into hydrocyanic acid, dex- 
trose, and benzaldehyde. The following plants are listed by Couch^ as 
capable of developing hydrocyanic acid: 

Chokecheny (wild), PrurwM vtrfftntano 
Blackcherry (wild), Pntnttf serotina 
Sorghum, Sorghum vulgare. 

Johnson grass. Sorghum kaUp^e. 

Flax, Linum usilatcutmum. 

Arrow grass, Triglochin manhma and T. polusfns. 

Velvet grass, Holcus lanatus 
Christmasberry, Pholinia fahcxfolia. 

Sudan jras^. Polsus aorjfhum^ sudaneais. 

The presence of HCN in sorghum plants was discovered in 1902 — 
Vinall.* In general, it is reported that the acid develops only when the 
normal growth of plante has been retarded or stopped by drought, 
frost, bruising, trampling, wilting, moving, or other causes; that the 
mature plants contain a smaller percentage of potential acid than do 
young plants; that those on poor soil contain less than those grown on 
good soil; that fertilization on nitrates markedly increases the per- 
centage of the acid; that well-cured grass contains little or no acid, 
and that its development in the stomach is retarded by such substances 
as alfalfa hay, glucose, com, and starchy foods. Marsh,® writing on 
the subject of Stock Poisoning Plants on the Range, states that "it has 
been found that the rather widespread idea that cherry leaves are 
especially dangerous when wilted^ is erroneous.” 

Poisoning of stock may be caused by grazing on plants containing 
cyanide, or by accidental or criminal use of cyanide compounds, espe- 
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of bismuth submtrate and bismuth carbonate; case with recovery, G&zz. d. 

osp , 1932, 53, 515, Refer to Quar. Cum. Index, 1932, 12, 880. 

CYANIDE POISONING 
(Prussic Add; Hydrocyanic Add; HCN) 

Etiology. — ^Hydrocyanic acid is a colorless volatile liquid possessing 
a characteristic odor described as that of peach blossoms. The official 
preparation of the United States Pharmacopeia is a 2 per cent solution 
of this acid. Cyanide is used commercially in the form of a number of 
salts, such as calcium, sodium, and potassium. Calcium cyanide ("Cyan- 
ogas”) is employed as an insecticide and for the destruction of animal 
pests, especially woodchucks. Many species of wild and cultivated 
plants are also capable of developing hydrocyanic acid. In this case it 
is formed from various glucosides. In sorghum, which is one of the more 
common sources of cyanide poisoning in animals, it is believed that 
the glucoside is split by the enzyme emulsion into hydrocyanic acid, dex- 
trose, and benzaldehyde. The following plants are listed by Couch^ as 
capable of developing hydrocyanic acid: 

Chokecherry (wild), Prunw utrjtntona 
Blackcberry (wild), Pntnua ierotina. 

Sorghum, Sorghum vulgare. 

Johnson gross, Sorghum halepense 
Plax, Linum usitatasimum. 

Arrow grass, Triglochin maritima and T palwtns. 

Velvet grass, Uolcua lanatu^. 

Christmasberry, Photvnia JalictJalia. 

Sudan grass, Holcns iorghum, sndane«u. 

The presence of HCN in sorghum plants was discovered in 1902 — 
Vinall.* In general, it is reported that the acid develops only when the 
normal growth of plants has been retarded or stopped fay drought, 
frost, bruising, trampling, wilting, moving, or other causes; that the 
mature plants contain a smaller percentage of potential acid than do 
young plants; that those on poor soil contain less than those grown on 
good soil; that fertilization on nitrates markedly increases the per- 
centage of the acid; that well-cured grass contains little or no acid 
and that its development in the stomach is retarded by such substances 
as alfalfa hay, glucose, com, and starchy foods. Marsh,® writing on 
the subject of Stock PoUoning Plants on the Range, states that "it has 
been found that the rather widespread idea that cherry leaves are 
especially dangerous when wilted^ is erroneous." 

Poisoning of stock may be caused by grazing on plants containing 
cyanide, or by accidental or criminal use of cyanide compounds, espe- 
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cmlly calcium eyamde Since thm preparation has come 
use for killing rroodehucks and other pesta, and haa been added to the 
list of poisons commonly found on the farm, its use in crimmal poison 
me of stock has been reported frequenUy 1 have personal knowledge 
deaths of about fifteen cattle from this cause within one year 
The cyanide containing grasses and sorghum are poisonous w e 
growing green m the fields, either as a stunted first growth or a secona 
growth Losses from grazing on plants are more prevalent in the West 
than m the eastern part of the United Slates or the South In writing 
on this disease m California, Hanng* reports that losses in cattle and 
sheep from Johnson grass poisoning are frequent, but complaints of 
poisoning from sorghums are rare, and that forage is not likely to prove 
dangerous when grown ^ith an ample supply of moisture Poisoning of 
sheep on the Western Range from eating wild cherry leaves is reported 
by Marsh* as definitely proved, although many experiments have been 
without results The sheep are poisoned along drives that are bordered 
with wild cherry (Primus nano) and where there is very little else 
for animals to eat ' The leaves of the common chokecherry of the West 
(Prunu4 demma) are regarded as highly poisonous from early summer 
until they begin to turn yellow in the autumn” (Nevada) • Peters* and 
associates have wntten on Pmoning of Cattle by Common Sorghum 
and Kaffir Com in the Midwest, where the dry climate is favorable to 
the growth of toxic forms of the plants 
The amount of combined prussic acid sufficient to make an animal 
sick was found by Avery* to be 0 4 gram, which would indicate that the 
lethal dose in mature animals is approximately 0 5 to 0 6 of a gram It 
13 estimated that the amount likely to prove fatal may be ingested in 
IS 9 pounds of Sudan grass or m 7 6 pounds of sorghum 
Withm the past few years there have been numerous reports from 
Europe on cyanide poisoning from eating Iinseed-cakea and linseed- 
meal The process of manufacture of linseed meal is supposed to create 
sufficient heat to destroy the cyanide-producing qualities Barr* sus- 
pected cyanide poisoning m two herds Two heifers died suddenly and 
a third was very sick At first anthrax was suspected Analysis of the 
feed revealed a high percentage of cyanide Autopsy showed gastro- 
enteritis and pneumonia with an intense congestion of the lungs Camp- 
bell* described a similar outbreak in three horses fed a mash of linsced- 
meal The symptoms were sweating, dyspnea, frothing at the mouth, 
paralysis of the bowels and fast pulse Death occurred in one after 
15 hours and m another after three days On postmortem examination 
the lungs were found to be filled with dark red blood, and the horse 
that lived three days had a severe enteritis According to Quentin,* 
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cvanide has been demonstrated in tlie seeds, and it can be detected by 
I chemical examination of the linseed-cakes. The symptoms are 
spasms dyspnea, somnolence, collapse, and often sudden death. Gastro- 
enteritis is frequently present. Autopsy reports menfaon severe mflam- 
m^ion of the abomasum and intense congestion of the lungs, often wiU. 
pneumonia. There is a distinct uniformity m 

pneumou written by different authors. Quentin' men- 

ZT:2 Bunean No. 77 it is reported 

that one farmer saved every case of cyanide poisoning that received 
soda and vinegar. Udall administered “Cyanogas” to calves experi- 
mltally ; tins is said to contain not less than 40 per cent and not more 
ton 50 per cent of calcium cyanide. The results were as ollows 
Calf I.— About 4 days old. November 11, gave 0.1 gm. orally 
capsule without results. November 12, gave 0.2 gm. ''^e manner; 
tlds caused drowsiness and anorexia. November 13, gave 0.3 gm- 
in a capsule; this caused collapse, trembling, dyspnea, and twitch- 
Ings bordering on convulsions. November 18, the calf was still sick 
frL previous dosage, gave 0.4 gm. orally in a capsule without resu ts^ 
November 29, autopsy: found extensive multiple abscess formation 
throuEliout both lungs. 

Calf 2— November 18, gave 0.2 gm. orally in capsule; severe symp- 
toms Uowed immediately. November 19, gave 0.3 gm. in 
death occurred within twenty mmutes. Age about 4 days. A third calf 
received 0.5 gm. orally in a capsule and failed to show any evidence 
of poisoning When 0.5 gm. is shaken in a pint of milk and given to a 
4-day-old calf, with a 2-ounce syringe, the animal will collapse after 
trying about 2 ounces, and it may recover. 

Action of Cyanides.— The cyanides act on the protoplasm and sus- 
pend the activity of all forms of living matter. Asphyxia is caused by 
suspension of the exchange of gases between the tissues and the blood. 
II the action of the cyanide ia removed the activities of the tissues are 
resumed. Since the tissues do not abstract oxygen from the blood in 
cyanide poisoning, the blood in the veins maintains the arterial condi- 
tion and is bright red. In the blood, cyanides are rapidly changed into 
nontoxic forms, which are excreted in the urine and saliva; this change 
accounts for the difficulty of finding cyanides in the tissues. Concen- 
trated solutions of cyanide salts are corrosive to mucous membranes. 
Thus an animal poisoned on cyanide compounds may recover from tlie 
immediate effects of cyanide gas and succumb to the corrosive action 
or other indirect results. In the experimental cases previously mentioned, 
and in other cases diagnosed by the chemist as cyanide poisoning, either 
corrosion of the abomasum or pulmonary abscess were sometimes found. 
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It 13 evident that the action of cyanide compounds is ^^nable 
Morbid Anatomy —The descriptions of autopsies on cattle that e 
died of cyanide poisoning after eatmg cyamdc-contoining plants do not 
mention any abnormal condition of the cadaver The cherry-red coJor 
of the blood after exposure to the air is held to be the most character- 
istic postmortem change In all of our cases of cyanide poisomng this 
has been observed It is especially striking on black rubber or other 
dark surface after an exposure of several hours to the air Animals that 
have died of cyanide poisoning are said to give off a distinct odor 
oi prussic acid on auiopay , this vie have never been able to detect 
The corrosive action of calcium cyanide may cause perforation of 
the abomasum In two cows and a calf that died after an illness lasting 
from twelve to forty-eight hours, the chemist made a diagnosis of 
cyanide poisomng In each of these cases I found a perforation of tlic 
abomasum and diffuse peritonitis Distinct burning of the mucosa of 
the esophageal groove ^as also found m an experimental calf which 
received 02 gm calcium cyanide (cyanogas) m a capsule In each of 
these cases there v,as an intense gastroenteritis affecting the abomasum 
and duodenum 

Apparently calcium cyanide may exert an indirect action upon the 
lungs This was first suggested m our clmic by a report from the chemist 
that evidence of cyanide poisoning had been obtained from the tissues 
of a cow which was killed after a course of five days because of 
impending death from pneumonia Both lungs contained numerous ab- 
scesses, but we did not suspect any form of poisoning at the time of 
the autopsy About a j ear later a 3 months old calf died after showing 
symptoms of cyanide poisoning for forty-ci^t hours On autopsy both 
lungs showed increased firmness throughout and histological section 
revealed bronchopneumonia Our expenmental calf No 1 also de- 
veloped an extreme case of multiple pulmonary abscess Thus it la 
quite evident that cyanide poisomng may cause pulmonary lesions, 
and that the postmortem changes are variable In two cases there was a 
distinct turbidity of the lens When death occurs within a few minutes 
after the appearance of the symptoms there are no visible tissue 
changes, with the exception of the cherry-red color of the blood 
Symptoms. -When cyanide-containmg plants are grazed, symptoms 
may appear within ten to fifteen minutes after the animals reach the 
field, and deaths may occur withm a few mmutes In Nebraska Bulletin 
No 77 there is a report of twenty-one deaths m a herd of thirty-two 
dairy cows withm an hour after eatmg a stunted growth of Kaffir com 
One observes ^owsmess, lacbrymation, twitching of the muscles, stag- 
genng and inability to stand X>>spnea is marked A slight diarrhea at 
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.1 often nresent. It is also said to be identified by the odor. 

severe symptoms ha p termination of most 

tressed bleat; tbs c^mg out ,U 

fatal When down and breathing with difficulty there 

spec.es mcludmg man vv n 

'IT'md AUiml Ae head may be turned to the side with the eyes 
abducted A ^ 3 ,g „5 of d, stress 

closed, “ „oe of impending suffocation; at such times a 
recur with PP extended and open 

poisoned calf movements, or grate the teeth, 

and close case the animal was thought 

Nystagnms^ °'^rom choke and bubbling rhles could be heard over the 

l°n^ "fSmovement of the bowels at the beginning of the attack 
lungs. A flu observed in our cases only once. 

subsiderand there may be complete recovery within a few hours. It is 
som times stated that if the patient survives tor an hour recoyeiy is 
certa n but this does not apply to poisoning caused by ingestion of 
compounds. After the initial suffocation the symptoms vary 
widely In one case the calf was blind and walked in circles as 

• ip„u noisoning, and this was the clinical diagnosis; death occurred 
' tier abLt forty-eight hours. Another calf died at the end of forty-eight 
u of dvspnea In cases of perforation of the abomasum, the course 
1 ”Len from twelve to twenty-four hours with symptoms of severe 
'cote peritonitis. The digestive tract is paralyzed and the bowel evacua- 
t- cease 'When pneumonia develops a fatal termination may occur in 
f m forty-eight hours to several days. Dilatation of the pupil with 
turbidity of the lens is significant. The mortality is high and the course 
■ brief Only two cases under our observation have survived for more 

than about forty-eight hours. . . , 

• ,j,j.^jjtnient.— Experimental treatment of cyanide poisoning has been 

rted by Bunyea,*® who concluded that the most satisfactory of all 
treatments tried consisted of a combination of sodium nitrite (10 cc. 
\ a 20 per cent solution) immediately followed by sodium thiosulfate 
^30 cc. of a 20 per cent solution) intravenously. This amount was effec- 
tive in' cattle against two lethal doses of cyanide. Corresponding results 
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m sheep were obtaned from 10 ce of a 10 per cent Bolut.on of sodium 
mtnte, immediately followed by 20 cc of a 10 per cent solution of 
sodium thiosulfate SUmton ,» who has treated many cases of sorghum 
poisonmg m cattle m Nebraska, expresses the opinion that any animal, 
poisoned on any of the sorghums, will recover if given from 40 cc to 
80 cc of a 20 per cent solution of sodium thiosulfate intravenously any 
time before breathing ceases 
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SALT POISONING 
(Sodium Chloride) 

Recent studies earned out at the New York State Vetennary Col- 
lege have established that salt poisoning is a readily recognizable 
pathological as well as clinical entity Both the symptoms and lesions 
are neurological * 

Etiology— The observations on swine made by Professor Smith 
include 7 natural outbreaks, 266 animals and 64 deaths Either extra 


•This d^nption is b^d largel, on observstions reported through the courtesy 
^ Ontsno Veterinary College, »ho condueled 

experiment* at Cornell Univerw^ on salt poisonmg in swme 
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salt was being fed in the belief that it ‘‘was good for pigs and increased 
weight gains, or it was added by mistake to feed or water, or the pigs 
were being given food of unknown chemical composition as gar- 
bage. In all Lea the supply of fresh water was limited, usually the only 
source of fluid was that mixed with food or slop. 

In the course of the studies it was established that: 

(a) Salt poisoning can be produced in pi^ with coneentrations of 
nure NaCl as low as 2 per cent in the slop if water intake is limited, 

(b) A 180-pound pig can consume 250 granis of NaCl per day wi \ 

impunity if an unlimited supply of fresh water 18 available; 

L A lethal dose of NaCl given in per cent aqueous solution via 
stomach tube to 4-months-old pigs, is any amount over 1 gm. per lb. 
bodTweight. Doses of 0 8 to 1 gm. per lb. tend to produce epileptiform 

'' wrsodium propionate in 3 6 per cent concentration in slop can 
produce clinical and pathological manifestations )d™tical to those 
A w 'Mft.r’l Water intake must be curtailed as in NaCi poisoning. 
TrLdin^ of stap co^tataing 2.7 per cent KCl plus CaCl did not 
moduce any of the phenomena which characterize sodium ch or.de 
ToLning. These facts suggest that thd sodium rather than the chloride 

'°TheTX‘encLThi‘gh‘^Lrintake in cattle has been described by 
Pistor et al.‘ in Arizona “where range cattle are given access to a mix- 
h re of 30 per cent salt and 70 per cent meal supplement. The salt limits 
the consuLtion, and range cattle consume from 2 to 3 lb. of the mix- 
ture daily during the short grazing seasons . . . Each year there are 
numerous reports of death loss due to 'salt poisoning,' and most of 
these cases occur on ranges with little water. . . Ruminants car. to cr- 
ate relatively large amounts of salt if sufficient water is available.” 

Morbid Anatomy.— The endings are variable and nonspeciBc. The 
eastrointestinal tract may be only mildly reddened. Occasionally there 
is severe gastroenteritis. In pigs that have shown a number of epilepti- 
form seizures gastric ulcers axe frequently present. Histopathological 
changes are meningo-encephalitis characterized by inBltration of 
eosinophils, necroses, gliosis and capillary proliferation. The lesions are 
most evident in the gray matter of the cerebral cortex. Later in the 
course of the disease round cells may be the predominant inflammatory 

°'°^™Lms.— The early clinical signs in swine consist of pruritus, 
constipation, depression, blindness and unawareness of surroundings. 
In perncute cases, prostration, coma and death may follow within 
twenty-four hours. In some less severely affected pigs, blindness asso- 
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cjated with forced circling, involuntary twitching of the snout and 
dome spasms of the neck muscles are observed The animal may stand 
for long periods with its head or snout pressed against the wall The 
most frequent and certainly the most striking phenomenon is the occur- 
rence of epileptiform convulsions These episodes are always heralded 
by twitching of the snout, with tonic and dome spasms mvolvmg pro- 
gressively the muscles of the neck, trunk, forelegs and finally the hmd 
limbs The pig may move backwards rapidly and assume a dog-sittmg 
position or even turn over backwards A convulsion lasts up to one 
minute, and in typical cases ends with profuse salivation, complete ex- 
haustion and collapse Food and drink are usually ignored Several 
experimental clinical cases have been observed to convulse at regular 
seven minute intervals The pig may die in a convulsion (respiratory 
arrest) or the fits may suddenly cease with permanent clinical re- 
covery alter a short period of readjustment 
Treatment.— Wauttie* gives data to indicate that the blood level of 
calcium IS low m salt poisoning and cites clinical experiences which are 
purported to establish calcium therapy as a specific treatment We were 
unable to substantiate either of these claims The contaminated food 
should be taken away and fresh water in small amounts, at first, should 
be given Drenching must be avoided as the semiconscious condition 
of the animal predisposes to inhalation pneumonia We have found that 
the majority of our expenmential cases recover if they are kept from 
injuring themselves by providing adequate space and ample bedding 
Prevention —The amount of sodium chloride m the diet of pigs 
should be carcfuU> controlled and should not exceed the recommended 
allowance A liberal supply of fresh water other than that given with 
the feed as slop should be available to pigs at all times, this is par- 
ticularly important if garbage or other food stuff of unknown composi- 
tion 13 being fed 
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COPPER SULFATE POISONING 
(Bluestone, Blue Vunol) 

Etiology -Poisoning from copper is relatively infrequent, and poi- 
sonmg from copper sulfate is by far the most common form aaaoeiatcd 
With this metal Animals ha\c been poisoned from eating plants and 
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grain after sprinkling with a solution of copper sulfate. I have per- 
Lnal knowledge of at least three instances where sheep were poisoned 
from the use of too strong a solution of copper sulfate "l 

for stomach-worm disease. This is usually given in a 1 per cent solution, 
and its use in a much greater strength may be disastrous. Copper su - 
fate acts as a corrosive to the mucous membranes, causing severe and 
apldV fatal gastroenteritis. Poisoning of sheep from grazing in an 
orchard that had been sprayed with Bordeaux mixture has ^ -i de- 
scribed by Muth- samples of liver from two ewes gave values of 078 
scribed by i ^ ^ 

motlhs afto the last spray contained 42 ppm, most of which had been 
Xn from the stafby the clover plants. It has been reported from 
Australia* that' subterranean clover pasture with a copper content of 
12 8 ppm is toxic to sheep. Normal livers rarely contain more than 500 
fom» a“d may be as low as 16 ppm.' Since the losses may continue 
?or as C as five months after the ingestion of the copper, it may be 
difficult or impossible to locate the source of the poisoning. 

Morbid Anatomy.— As seen m sheep there is an ’ntense inflamma- 
tion of the abomasum and small intestine. Lander' reports the condition 
found in four colts. In addition to gastrointestinal hemorrhage, the 
iver was swollen, brownish yellow and friable, the spleen was enlarged 
a^tL kidneys were congested. The kidneys may be swollen and the 

tniMilfis filled with bloody cflsts. i , • r 

Symptoms.— Shortly after swallowing a strong solution of copper 
sulfata (10 per cent) sheep suddenly show abdominal pain vomiting, 
andTurging After a time there may be collapse and convulsions. The 
ole and temperature are high, and the mucous membranes are con- 
ge tad There is anorexia and there may be great thirst. Jaundice may 
fevdop if life is sufficiently prolonged. In horses, copper sulfate poi- 
S may cause spasm of the diaphragm and dyspnea with prolonged 

“Houghton and Hardy' have described a form of chronic copper 
■Lin,, in sheen in West Texas. It resulted from long-continued m- 
gration of commercial salt mixtures which contained relatively small 
Percentages of copper sulfate in, addition to sodium chloride and 
tobacco dust Death occuried within a day or two after the appearance 
of svmntonis It was characterized clinically by hematuria, inappc- 
tence icterus and extreme weakness. The pulse and respirations were 
increased and the temperature was normal. The postmortem changes 
were yellow liver, dark brown or black kidneys, swollen ‘'blackberry 
iam" spleen, and generalized icterus. 

Treatment.— The antidotes for copper sulfate poisoning arc mag- 
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cesium ox,dc, Bulfur, whites of eggs, milk, The course 

IS from a few hours to one or two days and the mortality 's "ig 
Borderline cases may receive protectives in the form of bismuth su - 
nitrate in milk, or liquid petrolatum Stimulants may be prescribed for 
weakness 
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STRYCHNINE POISONING 

Etiology — Strychnine poisoning is relatively frequent m animals It 
may follow immediately after an excessive dose, or it may appear after 
several large doses have been given when it is the result of a cumula- 
tive action Often the prescribed dose is only slightly less than the toxic 
amount, and for this reason prescription poisoning of animals is rela- 
tively frequent Frohner states that poisoning may result from the use 
of old solutions, either through evaporation of the water, or crystalliza- 
tion of the str>chmne the solution which remains at the bottom of the 
bottle may be much stronger than the original I once presenbed a solu- 
lon containing 0 5 per cent each of arsenic and strychnine, and when 
the owner returned for more he was given a mixture of 2 parts of salts 
to 1 part each of gentian and nux vomica He then gave both prepara- 
tions to a horse in half ounce do^cs thnee daily and within three days 
distinct symptoms of strychnine poisoning appeared One of our stock 
prescriptions contains 05 per cent strychnine m solution, and at one 
time Uus was increased to I per cent, within a few days two horses 
were poisoned one fatally Although cows arc said to tolerate relatively 
large amounts of strychnine I ha\c observed poisoning from a medi- 
cinal dose given subcutaneously There seems to be a wide variation in 
the susceptibility of cons to strychnine gi\en subcutaneously, ap- 
parently the purebred type is more sensitive than ordinary cattle The 
fatal dose when administered subcutaneously is given for the horse at 
from 3 to 4 5 grams, and for cattle 3 to 6 grains On a basis of my own 
experience, I would not prescribe orally more than 3 5 grams daily to 
a large animal 
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the Le.s OJ ^ 

Almost immediately tie en^ .phere is an expression of fn^it 

and tail being held ... P j^e eyes. The spasms of strychnine 

shown by the prominent p suddenly, 

poisoning resemble those ^ separated by intervals of complete 

last Lus^ of fte jaw are rarely in- 

relaxation. In contrast to atmearance of the symptoms after 

volved. The time required tor tho 

'"Stir-?h. -2-1 >— 

to a<l”™®‘®a“‘''reDorted by Kempt, McCallum, and Zerfas' to be a 
amytal has ' P ^ ^Eleven cases were treated with intravenous 
highly dosage varied from 7% to 27 pains, 

almost immediate. LeDret^ has reported similar ae- 
ti“on in a dog from the use of Sommfen. 

•RKFiatEMcaa 

, r. V McCallum, J. T. C , and Zerfas, L. G., A auccessful treatment for 
1. Kempf, G.l., JVICI^ jjtMA., 1933, 100, 548. 

atrychmp pmao B,_ Kodre” dana le traitement du I'intoxi- 

^‘^Uon^twdinique accidenteile du chien, en clientele rurale. Rev. vet., 1928, 
80. 073. 


INSECTICIDES 

The development and general use of synthetic insecticides for de- 
narasitca on animals, materials, and crops, as well as in stables 
buildings, has led to fatal accidents through misuse or mis- 
° n of the compounds. Contributions to such accidents have 
concep labeling containers with meaningless commercial names, 

of tl^e label to indicate clearly the nature of the contents, and 
f ^access to all buyers. The group most widely used on animals falls 
”*^der the classification of chlorinated hydrocarboTW, which are ar- 
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ranged and briefly described here m the ascending order of their toxic- 
ity 

DDX ^This product may be safely sprayed on animals in con- 

centrations of 8 per cent, and it has been widely used in the control o 
0ies Wiih the development of DDT resistant strains of flies, howler, 
its effect has largely been lost Because it is stored in the animal an 
secreted in the zniJk, its use on dairy cattle is prohibited Similar prep- 
arations arc TDE and MethoxyeWor * 

Chlordan — Estimated fatal dose 1 gmAS body weight 

Calves in per cent toxic to joung dair> calics* 

Cattle 0.5 per tent ordinanly used * 

Cattle 40 per cent not aeicrcly JiannfuJ ‘ 

40 per tent tolerated* 

Tozaphene — ^Estimated fatal do«e 60 mg/kg body weight. 

Calves 10 per cent may kill baby cahes* 

Cattle 05 per cent ts the usual concentraUon* 

Cattle 0 4 per cent not severely harmful * 

Swme 05 per cent eradicates mange ' 

Pigs 40 per cent tolerated* 

Concentrations of I per cent toxaphene and chlordan injured a 
smaller proportion of sheep than did dips containing 006 per cent of 
gamma isomer of BHC * 

DicWnn — A recently developed insecticide,' p 52 

Calves 025 per cent Bocnctimes fatal 1 to 2 weeks old Jersey 

Cattle 05 per cent, 3 applications at 2-weck intervals tone 

Cattle 20 per cent single appbcation toxic 

Cattle m per cent single appbcation nontoxic 

Piga suck 40 per cent tolerated 

Sheep 4n per cent tone 

Lambs suck '20 per cent tolerated 

Lambs suck 30 percent tone 

Lindane — ^BHC, Benzene Hexachlondc 99 per cent gamma isomer, 
Isotex 

Calves 005 to 0 1 per cent tone m I to 2-week Jersey calves’ 

Calves 01 per cent nontoxic in very young Hereford calves* 

Calves 01)2 to 0 06 per cent, nonloxie.’ 

053 per cent is the usual concentration * 

Cattle 0.^ per cent 12 appbcations at 2-week intervals nontone 
Cattle 0 75 per cent sprayed twice eradicated scabies.* 

sprayed twice 10 days apart nontoxic 
Cattle 012 per cent sprayed once eradicated scabies* 

Pigs 15 per cent tolerated 

A second group includes argatne phosphodc msectiades, which are 
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1 n,„ mnqt widely used compound is included here, 
highly too, “^“^”3422; E605; Niran: Alkron; Tetra- 

ParatMonp(TEPP. ih p compound with cumula- 

ethyl Pyrophosphate.) Th ^ “ LcLary to prevent inhalation and 

- “ 

whereit was sprayed M an msecto^e.^^^^^ pneumonia with edema and 

Morbid Anatomy. A v j a bull that died after a brief 
emphysema of the lungs w ^ spray. 

attack from symptoms appear within thirty minutes 

Symptoms.-The “f ‘ ^ „,th twitching of muscles, excessive 

to forty-eiglit ^„„ing of the eyes, blindness, and either 
salivation, grating the t , alternate. In violent attacks 

depression or ; i„ the pulse, respiration, and tem- 

there is dyspnea witn an Convulsions are severe, 

peralure which in death. 

frequently repeated, and soon t^^^^ convulsions by the use of barbitu- 

Treatment.— First thoroughly with the use of synthetic 

rates,* and wash the ^.^jp^iahig insecticide. Atropine, 1/16 to Va, 
detergents to temo repeated as needed, may 

grain cattle; in man it has received credit for saving 

prove to be a spet-iuw 
desperate cases. 

Refeebnces 

T-i t Bur Ani Ind 1950 

1 . us. Dept. AE--’ Chief, Bur Am. Ind 1951 

2 . va. Dept Agr , Kep I 

3. UB. D^it- Agr^. TnsecUcido toxicology tor xoterinanans, Proceedings^ Book, 

4. Radelefi, li- « 

Chemical insecUcidea and poisomng of livestock, Conterence, 
^ NerYmk Stnte Veterinary College, Jan 8, 1964. 


bovine hyperkeratosis 

(X-Daease) 

1911* there appeared in New York in widely separated areas a 
t 1 disease of cows and young stock characterized by emaciation, 
cribed areas of proliferative stomatitis, esophagitis, enteritis, 
°"^d*r\hick dry skin with loss of hair. Two distinct types were cn- 
““ tered; a less frequent acute rapidly fatal malady, and tire usual 
'h'*''nie type, which may be a continuation of the acute, or proceed ns 
h onic from the onset. This disease resembled advanced cases of 
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mange, but mange miUa were not prmnt, and for idtnUficaUon »l 
termed X-difccait, and woa gcncxall) bclicvctl by rcwrarch uorl^cw to 
an infection ciUbcd by a wnit tinally it was ob-Jtned in al Icwt 
states, chicfl> in Uic bouUi and Midwest witli no reported ca*cs in 
New England or on the Pacific Coast. 

Etiology— In lOl'J a research program coordinated b> the Icdcral 
Bureau of Animal Industry was organised in IS statu to study liic 
cause and s>mploma of X»discase In 10^ Olson and CooW* proved 
that there was a toxic subatance in ftcrl pellets fwl to 150 calves, of 
which 130 dcvtlojK-d bovnit keratosis and 47 dicil, and it was also 
observ cd that h) perkcralosis dev eloped in «c\ cral caU ta w hiclf received 
milk from an affected cow * In 1052, * Bell* of Virginia was tlic first to 



1 10 103— l’roli(creU>e circumacnbctl rturJ Iciiiuna un the nuphasuSt idrnttud 
lesiotu appear on the mucoM of the mouUt anj pliao-DX (Courtcay of Peter 
Olafeon) 


produce bovine hyperkeratosis with a petroleum product’ * He ob- 
served that calves were licking a lubneant from tJie springs uf trucks, 
and he produced the disease by oral administration of Uie lubricant 
obtained from the farm He also proved, with the aid of the monu- 
facturcr, that the toxic substance was a chemical additive, a highly 
chlorinated naphthalene compound which had been used as an extreme 
pressure agent in the manufacture of the lubricant These results were 
also obUined by Sikes and Bridges* and by Olafson » In 1953 Uie U S 
Bureau of Animal Industry** released a statement that “The only 
proved cause of X disease is a higldy chlorinated naphthalene, used m 
special purpose lubricanU and m certain other products either as an 
added ingredient or as a contaminant. 

“Individual stock owners have suffered severe losses during the past 
year from the disease caused by feeding pelleted feed contaminated with 
grease containing highly chlorinated naphthalene compounds Feed 




. . „ thickening oi the skin with mange-hke 


J ^.hlch may bo mistaken for liyperkcratosis.” 
of time and nmen j -hanECS most commonly mentioned arc 
Morbid Anatomy— am- “ 


a dry wrinkled, mange-like thickening of the skin 
emaciation, an shoulders and inguinal region (hyperkerato- 

cspccially over „f Ueratiniicd material on the surface.' 

sis) causeu ^ circumscribed swellings may be present on the 

Proliterauve, tongue and in the esophagus, and 

mu«le, may undergo s<iuamous metaplasia. Other lesions 

Die mentioned arc areas of hemorrhage in the walls of the 

tlmt have ulcers in the abomasum, cystic dilatation of the glands 
“'Pu toinat''. dufslcmim and rest of the intestinal glands, gastric 
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edema, and entcnlia of the small mleatmc or cecum ‘ "Cyatio dilata- 
tion of the tubules in the kidney -corlet was the most pronounced 
change and was observed in all cases ’ • Frequent lesions arc squamous 
metaplasia of epididjmidcs, seminal vcsiclcs, and Gartner’s ducts,** 
mucoid papilla^’ proliferations in large bile ducts and gall bladder, 
fibroses and duct proliferation m the pancreas, proliferation of small 
bile ducts, liver fibroses, and testicular degeneration ** 

Symptoms — This is an insidious chrome disease, with a course of 
several w ceks to three months or more One seldom has an opportunity 
to observe the initial stages Owners reported watery discharge from the 
eyes and nose as the earliest changes seen This w as follow cd by a loss 
of condition, poor appetite, depresMon, and progressive thickening of 
the skm The skin changes started over the withers, on the sides of the 
neck, over the cheeks and back of the shoulders Finally, the upper 
two thirds of the body was more or less involved The hair was lost 
and the skin became dry, leathery, and deeply creased Eitlicr this 
change caused little discomfort or the animal was too depressed to be 
disturbed Itching or rubbing was not observed and llio animal was 
not interested in licking or grooming itself The skin changes sometimes 
extended down onto the brisket and occurred between the thighs m 
the region of the mammary gland Except for this the skin over the 
ventral third of the body was not altered No changes occurred on the 
feet and legs nor on the face The salivation <»uggestcd oral changes, 
and inspection of the mouth often revealed papillary projections on the 
surfaces of the tongue cheeks or palate Nearly all the animals 
that showed marked skin legions became cni'icmtcd weak and finallj 
died 

Other symptoms arc red areas on the nostrils bps and gums, inter- 
mittent diarrhea reduced milk flow, and abortion Often the epidid 
ymis is enlarged and hard One of Uie most constant symptoms is a 
drop in the level of the vitamin A It has been reported from Wiscon 
sm* that more calves die from acute hyperkeratosis than live to develop 
the skin form, and there are various reports that calves which receive 
nothing but milk from an affected cow may acquire the disease * * The 
most severe forms occur in the young and m the winter In the differ- 
ential diagnosis one may suspect either mange or malignant head 
catarrh No effective remedy has been found 
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Defimtion.-^oybeaii oU of commercially prepar^ed 

disease m cattle when Clinically there is a bloody 

dut:?tom"Srottrils and in the feces. The essential cause is 

There is an extensi Midwest by Pritchard et aP who 

been observed in vn™ ^yn,„d, and high milk producers are most 
write that the y °'“'E’ . varies widely according to the toxicity, the 

susceptible, that th^^ susceptible young, and the number 

amount fed, the -Where calves under six montlis of age were 

in advanced pre^a y. disease, and it was produced 

fed tlicy "p™ , ■ on 1 to 3 lbs. per head daily; calves fed Vi to % 

in maluro animal ^70 days after the 

lb. niost losses occurred within 30 days after the Grst 

start of teem ^ several moaths after the feeding was dis- 

doaUi. Deaths ^ ,, 5 ^ Lo^js dc- 

continued. . [fom 1 to 19 per cent of susceptible animals in 
scril^ h> j^(foctcd, with on average of 10 per cent. 

Uio nerd .^j^joniy.— Autopsy reveals extensive hemorrhages liirough- 
Morhi involving Ihc gaslrointcslinal system, the subcutis, the 
out tlw -vstcin. the serous membranes, the kidneys, the liver, tiic 
rcipirMttO "?“ » 
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pencardium, the spleen, the bladder and the bram The lymph glands 
and gall bladder are swollen 

Symptoms — Cattle thrive for varying periods, 1 to 6 months, and 
symptoms appear suddenly only m the final stages of the disease, and 
at first in one or two animals The onset is marked by depression, 
anorexia a temperature of 106 to 108® F chills, starmg hair coat, 
suspended rumination and often salivation The milk flow drops sud 
denly and blood may tnckle from the nostrils or appear m the feces, 
yet m some herds visible hemorrhage may l>e absent Blood may appear 
m the eyes, mouth, vulva, and prepuce and noseblood may be profuse 
Hemorrhage is the most characteristic symptom Abdominal pain may 
be shown by kicking the abdomen and treading Stiff gait may result 
from intramuscular hemorrhages Hemoglobinuria is frequent Deaths 
occur within four to five days after the onset 
In the blood the first indication is a marked and progressive reduc 
tion in blood platelets early and progressive leukopenia is constant, 
appearing as early as two weeks after feeding begins and persisting as 
long as eleven months after it is discontinued The hemoglobin is low 
and the blood clotting time may be two hours compared with a normal 
of 10 to 15 minutes 

The history and symptoms differeniiato it from sweet clover disease, 
hemorrhagic septicemia and bracken fern poisoning which it closely 
resembles There is no cure 
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PLU0K05IS 

Definition — Fluorosia of cattle and sheep la a chronic, insidious, 
and cummulativc intoxication which interferes with cellular respiration 
^rou^ an attack on the enzyme system* ” ♦ »» It la caused by pro 
longed ingestion of fluorine and is characterized by stunted growth, 
intermittent lameness mottling and irregular wear of the teeth, rough 
hair cwt low milk production and poor condition m the early stages, 
tollowed by permanent lameness, emaciation and difficulty m nsmg due 



fluorosis 


775 


.pp« p. t.» bpitti., .pd 

Because of osteoporosis the ribs may compared with a 

content of the bone may exceed 5000 ppm 

normal of 500 to 1000 ppm fluorine is 

Etiology.-Among the combination with other 

twentieth in frequency „Ute, phosphatic limestone, etc. 

elements, as in bauxite, J in factory fumes is de- 

The nature of the ^cid (HF) iu small drops of water 

scribed as a solution of hy herbage where it high y 

carried in a mist and d<=P“!‘f presumably silicon fluoride 

toxic,- and as a mist m which tlm fiUerable by 

(SiFri condense on the smoke p distances,® and to direct 

Ston wool and are re^'v/XrL ^ ‘haf is emitted to the atmos- 
contamination from *%''yj™®Xuminum (Macintire- ' " ■ Owmg 
phere through the “|,ccur. it will be difficult to establish a 

to the wide variations ‘hat m y contaminated with 

reasonably safe '"1,1 .-u is not known definitely where 

industrial effluents (Huffman ^ ^ compound is taken 

or in what form fluorine i ab^rb unexposed 

orally.- - The JcCmatter, in the urine 2-10 ppm, and m 

areas is aboul2 ppmm t ebry Following suspension of exposure, 
.bone 500-1000 (Of-OTO P« ce 1 require months, 

changes in plants tak p P Fluorine in the soil is largely inert, 

and those in the bone ^ phosphorus supplemenU in the 1920s 

Following the introdu ^ phosphate or phosphatic limestone, it 

for hvestock in the orm abnormal abrasion of the teeth, affected 

was observed that it ,^^cUb as shown by the appe- 

the bones and . ,, at this condition was fluorosis caused by 

tite."' It was soon learned 

fluorine in the minerals. fluorine for cattle and sheep 

The «PP", “fP^gVer cent of the grain ration. Since tlie prevention 

is not more than .0 P „,incral compounds in the feed is well 

of fluorosis by mges chief importance attaches to areas 

known and generally contaminate the atmosphere, as from 

, where industrial P „,nnufncture of superphosphate, alummum, 

factories engngc‘ ironstone, enameling processes, etc., and 

bricks, sled, tn feldspar or soiHum fluoride for a flux. At least 

that use ore possible sources of danger.*" Unlike intoxi- 

iwenty-five P j guppleincnts, one may not know the nature of the 
caUon fm"' 5" amount and uniformity of distribution, the dosage, the 

compound, tno 
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possible obscure and prolonged injury to livestock, or the possibility of 
its presence Thus, farming operations which may be exposed to tiie 
hazard are under a cloud of suspicion which affects the sale of the 
animals and crops and even the farm itself Increasing hazards from 
the industnal development of fiuonne compounds have been cxprcjssed 
by Lamer,* by Bond and Murray,® by Murray and Wilson,*® who have 
described fluorosis affectmE both animals and persons and by the 
Fluorosis Committee ** 

Pathology — 'Except for advanced changes m the skeletal system 
(osteoporosis) and the teeth (hypoplasia) little has been w riltcn on the 
pathology of fluorosis Other conditions are calcification of ligaments 
and tendons, and a “systemic reaction” which includes stenlity , stunted 
growth, poor condition, lessened appetite, suppressed lactation, and the 
most common symptom of all — stiffness and lameness, which is often 
intermittent In animals and man the joints arc intact on both clinical 
and X ray examination * * ► *® 

In an attempt to demonstrate the effect of fluorine hazard before such 
severe intoxication has resulted as to cause disability and obvious 
skeletal changes Bond and Murray® observed that the effects on the 
kidney function are immediate Tubular function rather than that 
of glomeruli was affected, and tubular function depends largely on 
enzymic activity And Kick ct al** wrote in 1935 “the addition 
of 1 per cent rock phosphate to the ration of pigs caused a degeneration 
of the epithelium of the convoluted tubules and a fibrosis of the kid- 
ney ’ 

The postmortem findings m advanced fluorosis are described by 
Bjakeinore* and others * as enlargement of the «temuni, and inferior 
maxilla, periosteal thickenings of the limbs below the tarsus and carpus 
on the digits and the upper third of ribs The nbs are fragile and easily 
broken The bones are more massive in appearance but of lower specific 
gravity than normal (osteoporosis) On maceration they are dull white 
and porous The fluorine values range from five to 20 times the normal 
The chief value of bone analysis results from an examination of bone 
tissue of several animals in a su'ipected area compared with correspond- 
ing checks from an unexposed area Depending on the age, previous con- 
sumption of mineral supplements, and the presence of fluorine in the 
water,* ^ samples from individuals may greatly exceed the normal of 
500 to 1000 ppm ■* 

Symptoms — fhe complex and obscure nature of fluorosi:, is ex- 
pressed m a statement by Roholm,* that "only gradually have the 
vanous symptoms of the chrome intoxication been recognized , but in 
many respects our knowledge is still defective,” and, "The effect of 
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fluorine depends on the dose. “tfe dT^^ 

individual, the species, the comp various forms of in- 

circumstances as yet . ..T,-, Hart and Bohstedt" who write 

toxication are known ” And Hart a^^^ t,,„sforniation from 

that “the changes m chronic 8 “° ^ abnormal function, it is Uiis 

the normal to unmistaka e j practical importance The 

insidious development which becomes 

i>^\ 

fS 

'i 



Fra no -Atrophy of the Uctb. caused by huonue poiaouing 

Un influenced by wide variaUons in individual 
effect of fluorine is together from calves, one of which 

resistance, as m two remains stunted and unthrifty In 

grows normally tl, at replacements from a distance 

exposed areas, farm sjmptoms than animals purchased as ap- 

aro more apt to relatively low 

pari-ntb „ ,3 also a vanation according to species In rats 

resistance an eondition begin to suffer at a daily intake of about 

grow til “““ weight, while m cattle the tolerance is much less, 

20 mg l>“ hg kg daily Pigs and sheep are less scnsitieo 

about 2 -J » sensitive than the rat. 

than 'At“0 Changes m the teetli are among the most easily repro- 
^ 1 most easily tccognitable of all the symptoms of chrome 

duciblc 
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fluorine poisoning In the mildcat change there is a slight mottling of 
the enamel of the permanent mcisors which might have been exposed 
to fluorine during eruption, they present chalky ivhitc spots of h>- 
poplasia v-hich become brown or black and pitted The general discolor 
of the teeth is usually yellow, but it may be brownish or black In a 
more advanced stage tlic incisora arc shortened from abnormal wear due 
to softness, and the table surface w rounded In cattle the anterior 
surface of the incisora is roughened from longitudinal ridges while a 
normal tooth is glossy white and smooth, the roughness of the anterior 
surface may be recognized by drawing a finger nail across the tooth 
In advanced fluorosis the table surfaces of the cheek teeth show irregu- 
lar wear which may become so marked that chewing is difiicult 
(Fig UOJ 



Fio 111 — EsUdsioq o( the sUimog of the t«elb of one ftaim&I from 
May 30 1930 (Ufl) to October 20 1930 (nght) 


On farms where the cattle have been exposed to fluorine during 
eruption of the permanent teeth, and fluorosis is not advanced, the 
majority of the mcisors show some degree of staining and rouglmcss, 
a few may be apparently normal and a few may be hi^ly stained (Fig 
111) In comparison with a neighboring herd equally exposed the num- 
ber of animals with stained and roughened teetli may be greater or the 
teeth may present a more normal condition In an advanced form of 
fluorosis the teeth are seriously involved It has been shown expenment- 
ally that staining of the teeth of rats may result from a dosage of fluorine 
below that capable of producing any other visible symptom, and these 
observations have sometimes led to an opinion that absence of staining 
of the teeth and bony swelling preclude intoxication with fluorine, but 
in some cattle the teeth remain normal even when there has been expo- 
sure to fiuonne during the period of their eruption It is conceivable that 
the effect of a highly toxic form of fluorine may be systemic before a 
sufficient time has elapsed for changes to occur in either the teeth or the 
bones And it is a common observation that animals vary widely in 
their reaction to fluorine When animals whose permanent teeth are in 
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process of eruption 

the teeth which erupted m t P observed repeatedly Be- 

others are stained, this distinc i ^ the process of 

cause of painful gums a heifer w P to fluorine during the 

eruption may drool rages of two to five yea 

eruption of the permanent te ’ plnnment of the permanent teeth, 

results in staining and defective The temporary teeth 

and these defects are Pf ^^0,-0 until after complete 

are rarely affected, and about five years of age, these teeth 



j . „ nt ihe Iront hooves of s 7-yeiir-oId Jersey cow 
Fro U2-Coad.Uouomono^^^_^ 

posure when the incisora of all the individuals are glossy, 

smooth, and white ^ from lameness and bony swellings m an advanced 
Z/OTnencss As ^hich cattle and sheep rccov cr is one of 

form of fiuorosiSi 
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the most frequent symplomB. In nffeoted herds one ^ 

stotement thnt nearly all have been lame at one time or another. In 
common with the symptoms of fluorosis in general the lameness vane 
widely in different herds and at different times in the same herd an 
more are affected than are found to be lame at any one timm It occurs 
as a permanent stiffness, a recurrent lameness at each parturition, a 



Fia. U3. — CoaditioQ of the hooves of a 4V^-year'0ld Jersey cow after three years 
in herd. Above: front hooves. Belov: rear hooves. 


crippled gait, an arched back, and overgrown deformed hoofa (Fig- 113) . 
Sla^vold” writes that the animals remain down much of the time, 
rise with difficulty, are sore-footed and have a stiff gait, yet the joints 
and tendons may be apparently normal. Bosworth et al.*» state that 
“Within a few weeks after being turned out to grass on affected farms 
the animals showed signs of unthriftiness, and some looseness of the 
bowels and soon developed a stunted appearance. Within three or four 
months signs of lameness appeared and gradually became more marked. 
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J nn nartlv concentrated food they 

When the cattle were housed and ed^ g to 

showed some . eows from grazing approximately a 

pasture.” After removal of Urn explanation for the nature 

month is required for transient, and radiographs 

of the pathology when the 1 

lameness in human patients h the feet of cattl 

Occasionally a attributed to separation under pressme 

when walking and this has been atto the ankles of a 

of overgrown and crossed c ' . .ion of the ligaments and tendon 

human Lsewasattributedtocal^ to the snapping 

and it is possible that the same P 



- Fw. 114.-tlonouu 

, f .attic In catUc, in the early stages, the hoof may 
sound in the feet of with the floor, someUm^ termed 

flatten out to form an a™, ^ ^^^al observed two years 

■■shovel-hoof or dnck^M with-chronie laming, the 

later the hooves resemo production was reported as al- 

lamencss was f“®®^_„ral condition had improved. A letter from P. L. 
ways good, and the g^^^ j^vesUgated fluorosis in Yorkshire, England, 
Shanks, ^ j^^in feature, states that animals with hooves 

where lameness w ^ fractures of the os pedis, either fresh 

similar to those „[ the hooves has also been observed by 

or healed. This Massena, N.Y., and Slagsvold” mentions the 

■pilichcr** ^ trt OV«nzrOwth of the hnovp^ in flnn^naia 

* . . ,Jr.nrV IQ ' 


jr hcaicu. Massena, JN.x., ana amgsvoia- mer 

Fincher’* in eo' ^^jmo to overgrowth of the hooves in uuut uosar 
special tcndcn J where normally they are worn dowp. Figure 9 

' U ... , 11. Jjc- 


spccial tcQucu J where normally they are worn dowp. Figun 

even on ^oovea of n 9-ycar-oia cow that could hardly walk 1 
shows fl’” and pain; when walking the weight was homo on I 

cause of .stum - 
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heels and the toes were lipped up Another form of lameness begins as 
a diffuse swelling centered about the carpal joint and involves a large 
part of the hrab, the lameness as well as the swelling may be inter- 
mittent, and may eventually recede until only a bony circumscribed 
swelling remains just below the fetlock joint on the side of the first 
phalanx, or there may be a bony circular swelling just above the hoof 
Groicth — All authors who mention growth report that it is retarded 
by fluonne This applies especially to those who have encountered 
fluorosis as it is found on the farm in both cattle and sheep, thus, m 
the report by Blakemore cl al* one reads that “evidence regarding the 
specific effect of fluorine intoxication on the general health of the 
animal is difficult to assess, but the growth of the young stock was 
retarded ” A group of calves turned to pasture on a contaminated field 
when weaned at the age of four months may be stunted as yearlings, 
too small to breed at the usual age, and a > ear late at the time of the 
first parturition, while a corresponding group from the same farm may 
make a normal growth when placed at pasture m an adjoining county 
When there has been excessive feeding of contaminated mineral supple- 
ment, and m areas exposed to aenai contamination, a herd examma- 
tion may reveal one or several adults that have failed to reach the size 
of their older associates that were not exposed dunng growth In ad- 
vanced fluorosis caused by feeding phospbatic limestone, “yearlings 
and two year olds which were together m the same pen were all of the 
same size, mature cows were no larger than two-year olda““ In the 
notes by Fincher^* on cattle m the Massena, New York, area, “there 
was a distinct loss of condition in all animals, with emaciation in 
several The heads appeared laige m some of the younger animals, and 
their bodies were definitely underdeveloped (stunted) There were 
about three normal sized cows m the herd of 30 adult animals ” “Suc- 
cessive generations of rats fed very small amounts of fluorme, 0 025 per 
cent, apparently produce well, but do not grow normally ^ ** 
Reproduction— Sterility m cows has been observed repeatedly and 
it may vary m dairy herds from a low percentage to one m which 
nearly all replacements are by purchase, m other herds reproducUon 
may be normal Among the reported effecta are atrophy of the testes 
and absence of sperm in rats fed a supplement of 0 15 per cent (1500 
ppm) sodium fluonde,* lowered weight of newborn calves and delayed 
postpartum estnim m cows fed 00625 per cent rock phosphate,* im- 
paired reproduction and retarded growth m rata fed a supplement of 
0 10 per cent sodium fluonde,** successive reproduction is usually slow 
m rata that have been raised through seven generations on small 
amounts of sodium fluonde,” m rats, systemic reaction suppresses re- 




Emaciation is a marked feature of all farm animals 
Condition. . ,c fluorosis. . . . The valuea we have obtained tor 
suffering f™® ' excreUon show that the emaciation could in part be 
urinary d metabolism (total nitrogen 44-56, increased to 120- 

due to increft »»» IS a roiiult of svs- 


, to an Mllections."* "Milk suppression is a result of sys- 

lemi^rlcuon to fluorine toxicosis- 
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Digestive System -In the early recorded observations on fluorosis 
from feeding mineral supplements one finds a report of altered genera 
health and diminished appetite ’ Witbm a few weeks after being turned 
out to grass on affected farms the animals bliowcd signs of unthnftincss 
and some looseness of the bowels « “The cows often have a soft dis- 
charge or even diarrhea, they develop anorexia, lose weight and give 
httle milk ”” Difficult chewing appears m the advanced form witli de- 
formity of the molars Diarrhea in young stock w as a prominent symp- 
tom m one herd in Oregon, » (Fig 115) the faeces w ere black, tarry, and 
tenacious and were thickly smeared over tlic buttocks, the entire length 
of the tail, and the hmd limbs The owner reported that with a spell of 
clear weather there was an improvement m the diarrhea which re- 
turned with ram or fog Similar observations were reported by others, 
and veterinarians reported failure m the treatment of diarrhea m ani- 
mals m this area 

Unnory System —“Abundant liquid intake and polyuna is a com- 
mon symptom in several species of animals m experimental intoxica- 
tion"^^”* Under field conditions these symptoms are difficult to 
recognize in large animals, but m one large herd m Oregon they were 
apparently present*® And Blakcmore ct al*** write that “diuresis 
and excessive thirst, which have frequently been recorded as symptoms 
of fluorosis, were not observed and there was no diarrhea 
Unne — ^The value of urine analysis for the determination of fluorine 
has been reported by Blakeraore et al ,* who found that “the most 
practical method of assessing the degree of fluorosis was to determine 
the current rate of fluorine excretion in samples of urine, easily ob- 
tained by catheter and promptly analyzed by appropriate technique 
This method is not only useful m substantiating a clinical diagnosis, 
but it IS also invaluable in plotting the extent of areas of abnormal 
fluorine ingestion and the seventy of effects In advanced clinicall> 
detectable fluorosis urinary values vaned from 16 ppm to 68 ppm w ith 
a preponderance of values well over 25 ppm as compared with normal 
values of 2 to 6 ppm It would, therefore, seem that a unnary value 
of 10 ppm 13 somewhat critical from the diagnostic point of view ” 
Diagnosis —“The symptoms m advanced fluorosis are sufficiently 
characteristic for diagnosis, and when dental changes are present the 
disease is not likely to be confused with any other condition '»!*•»’'« In 
the more frequent earlier stages, and especially in factory areas, one 
needs to consider the entire herd, the distance from possible sources 
of exposure, the direction of prevailing winds, the rate of reproduction, 
the age of the animals, the rate of replacements and the reasons for 
sale OP disposal of stock, the provision for adequate minerals (Ca and 
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P), and the history of tl>e herd and herd. ^ 

SC3 of the urine and hone and forag interpretation of results 

conditions they are difficu ° ° pi,iiiips writes that in cattle 

of a single analysis may be difficult. Blakemorc’ 

bone may acquire 4000 PP™ ' ribs were so brittle that 

reports a rib analysis ^ „ removal from the body. And 

they could be broken by h^ ' ‘dible analysis of 4200 ppm and 

Boddie" reports in affected she p ^ ^n^ly. 

2140 ppm with a normal of 4 PP . expressed by Blacke- 

sis of 3220 ppm with a (the conventional mode of 

more et al.,’ ^ ^““001 to 0.10 per cent (500 to 1000 

expression) fluorine ° ^ but can be greatly exceeded before 

ppm) are regarded as quite nor^^ . 
fluorosis is clinically detectable 
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bracken poisoning 
(Bracken) 

Etiology —Bracken potsonmg is «c acute sometimes subacute, «i- 
toxication in cattle catised by grasing on ferns (Pttns aquxhna) It is 
characterized clinically by a sudden onset high fever and hemorrhages 
m the mucous membranes and skin pathologically it is marked by ex- 
tensive hemorrhages especially m the abomasum and intestines, and by 
necrotic foci m the liver Apparently this disease v, as first described by 
Storrar' m England under the Utle of Cases of Vegetable Poisoning vn 
Cattle, which he attnbuted to grazing on young fronds of the bracken 
fern The highly characteristic symptoms and lesions were desenbed by 
Stockman* m 1917, who reported that symptoms and lesions m cattle 
poisoned by soy bean meal which had been defatted with trichlorethyl- 
ene were identical with those caused by bracken poisonmg, and that he 
produced bracken poisoning 'by feeding bracken shoots to an 8 months- 
old animal, the total amount consumed was approximately 260 pounds 
He considers it probable that the toxic principle is the same as that 
present m soj bean meal, possibly of the nature of ricin, abrm, etc 
Hadwen* observed bracken poisoning m horses on the Frazer River 
Vallej It developed in the months of January and February m horses 
fed exclusively on hay contaimng bracken (P aqinlina) Wetter* has 
also described bracken poisomng in horses m the n inter months when 
fed upon hay containing large amounts of fern According to his experi- 
ence only certain meadows seemed to harbor the toxic fern, and this 
action was more marked after a dry hot season The symptoms were 
uncertam gait, loss of equilibnum, and poor condition When neglected 



bracken poisoning 
the horse may develop marked 

rise The disease of horses, described by Hadwen and , 

little resemblance to bracken poisoning as it “<=7^^ 

but it does resemble poisoning by Eqiusetum "‘f f om fLs 

and September in t"ked when the 

nates abruptly. It is K^are altaLed, but there me frequent 

only one or two animals in a herd are altacKc , 

exceptions. Yearlings and ""-“J^ton is 

uncommon in mature 'j'’ by Bossliart and Hagan.’ The fol- 

State the disuse d„eed the disease experimentally by 

lowmg year Hagan and , , formerly called P. aguilim. 

feeding brakes cadaver may reveal evi- 

denco of intense exertion o vicinity. Also the ground may 

by patches of bare turf in streaks of bright red blood which 

be covered ^‘‘-V^^^Trre Jafbelr^^^^^^^ the Luth and nose, and 
came from „„ opening the cadaver nearly all of the tissues 

a blood-stained 7‘“; ... twe are present in the skm, suboutis, inter- 
may show hemorrliag , bladder lymph glands, kidneys, and even 

“T\”ui'« ThfaLumsum is edem’atous and hemorrhagic, especially 
m the fetus, ine « hemorrhages may be recent or several 

at the duodenal openmg, ulceration. In the small intestine 

days old and res upon abomasum. The cecum and large 

the lesions are i ^ bright red clotted blood. 

intestine are olt necrotic areas scattered throughout the 

The liver “““ be microscopic in size or attain a diameter of 

entire organ, closely resemble the necrotic foci caused by Actinomyces 
an inch, in sometimes contain foci similar in appearance 

nccropliorus^^ mucosa of the air passages and nasal sinuses 

to those m bbe kidneys there may be hemorrhagic nephritis, 

may cental the rule. The serous and mucous membranes 

but this ^''covered with ecchymoscs. The spleen is usually normal, 
are thiclt y ^ the onset is sudden with an extremely high 

Sympto®^ jjgjjjg jQQO to 109°F. The animal stands with tlic 

fever, the drooling saliva, and bloody fluid may trickle from the 
head low®f^ mucous membranes nearly always show pctcchiac; 

nostrils- i ^ugerved on the vagina, in the nasal passages, and on the 
these may d© 
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lip=>, particularly the lower hp below the incisors * In the male, hemor- 
rhages may be found m the scrotum Dyspnea is occasional, and hema- 
turia may be present The course of the acute form is from one to three 
days, nearly aUays endmg m death A subacute or chronic form which 
lasts from four to ten days has been descnbed The chief characteristics 
are anorexia slight nosebleed, necrosis of the base of tongue, pharynx, 
nostrils, aad trachea, and areas of necrosis in the skin of the hips, 
shoulders, prepuce, fetlocks, and muzzle these resemble lesions caused 
by A necrophorus Jaundice is constant and increases with the progress 
of the disease In some cases large clots of blood are passed from the 
bowel The course is from four to ten days and only a few recover The 
changes m the blood are leukopenia nith reduced numbers of polymor- 
phonuclear leucocytes and blood platelets * 

The duignosM is important because of the resemblance to acute gen- 
eral infections It has frequently been mistaken for hemorrhagic sep 
licemia, and it may be confused with either anthrax or blackleg No 
effective remedy has been found 
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EQUISETUM POISONING 

Etiology — Equisetum poisoning is an acute paresis or paralysis 
affecting chiefly horses, and caused by feeding hay heavily contami 
nated with Equuetum arvense (horsetail fem, foxtail, scouring rush) 
which 13 native throughout the Umted States and Canada 
An unidentifled toxic substance exerts a paralytic action on the 
spinal cord and cerebellum, and Frohuer' n rites that depending on the 
climate and locality the plant may be toxic or nontoxic 
This disease was described by Rich and Jones* in Veimont m 1902, 
whuo Equisetum is more or less prevalent on many farms in the State, 
a frequent cause of fatal poisoning, m the vncmity of Burlington, 
Dr Rich observed 23 cases in a penod of two years Equisetum thrives 
m loir, moist, uncultivated sandy meadows subject to overflow of 
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streams, where it is often associated with polypod brake (Onoclea 
sensfbiJis— sensitive fern) . It is said to be toxic to sheep and nontoxic 
to cows. Crane“ has reported from England the poisoning of cows fed 
on hay containing one-third Equisetujn palusfre, while Rich mentions 
one farmer whose cows apparently thrived on hay containing 25 per 
cent EquisctUTTi arvense. Opinions on its toxicity for sheep are con- 


niciiug. . t p p • 

Symptoms.— The first symptoms are often in the form of an in- 
creased irritability, as shown by hypersensitiveness to sounds and 
movements; the animal is nervous and 'easily startled, showing fear, 
excitement, or anxiety. Thus Dr. Rich, in describing various cases, 
states that the animal was nervous and startled at slight noises, or 
trembled from fear when approached, or developed profound fear of 
bicycles and electric cars, or became nervous and began to reel in 
'.,.. 1 1. ; .^, or when approached or handled became frightened and at- 
tempted to run away. The horse is at first unthrifty and thin, and in 
two to five days, according to the age and manner of feeding, it staggers 
when walking, avoids lying down, finally falls down when no longer 
able to stand, and struggles violently to rise. Some have likened the 
reeling and staggering movements to those of a drunken man or to an 
animal on slippery ice, and it is known in Germany as the “tumbling 
Ze3 ” Until the animal goes down there are no general symptoms, 
Teh as depression, inappetence, increased pulse, respiration and tem- 
ncrntL with the possible exception of a subnormal temperature and 
peruvu , ig no jaundice or anemia and the mucous mem- 

a slow pu s • condition of extreme weakness, and a tendency 

branes are ^ ravenous appetite. Dr. Rich writes that the 

-a^brieht the animal eats well and may caper and play, even when 
'^^riiallv nar’alyzed. After falling, the legs become more or less rigid, 
parua y muscles of the body seem to be convlused; and in 

at times victim may survive for two weeks before death 

this exhaustion. The old are less susceptible than the young; 

occurs ^ down after tour weeks and the colt by her 

“developed the disease and died in ten days. A depraved appetite 
iactum may bo acquired, when the horse leaves grain to cat 
heavily contaminated with horsetail. Constipation is usually 
^ increased resistance is found in grain-fed horses. iVs a rule 
presen ^ ^ several days, and Frohner* writes that it may terminate 
11 ° in a few hours. A chronic form has been described in young 
tiiat receive less than the fatal amounts; these animals arc 
°°o'ririV unsteady, nervous, and easily starUed. ' 

T1 diognoris is not diSicult unless one fails to correlate tiie symp- 
jo is'witii the cause. It is probable Uiat many cases of foxtail poisoning 
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have been diagnosed as botulism, ‘ food poisoning/ encephalitis, and 
paralysis of unknown cause, and it is reporUid that in northern New 
York it IS frequently confused with infectious anemia 
On autopsy the muscles are pale, while the meninges of the cere- 
bellum and spinal cord arc congested lu one case there was a serous 
turbid exudate around the cerebellum (Rich) Comparatively httle has 
been written on the pathology of this disease 
Treatment —The prognosis is good if the hay is changed before the 
animal goes down and recovery may somctimts occur even after the 
horse is unable to stand if its position is frequent chnngcd and slings 
are used for support A laxative of aloin and strychnine sulfate is 
recommended by Rich while others limit the treatment to change of 
hay and care of the patient 
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INFECTIOUS KERATITIS 

(Infectious Conjunctivitis, Pinkeye, Specific Ophthalmia) 
Deamtion —An infectious and contagious acute conjunctivitis and 
keratitis caused by Hemophilus (Moraxella) boms 

Etiology— In 1923 Jones and Little' reported on an outbreak of 
onhthabnia tliat was introduced into a dairy herd in New Jersey by 
cows recently purchased from a dealer in Ohio From all 24 cases ob 
served a characteristic diplococcus. Hemophilus (Moraxella) bovis 
was recovered, and ‘ instillation of a few drops of bouillon suspension 


Fig 116 — Infectious Keratitis 


culture beneath the cychds of normal cattle gate use to char- 
♦ tic inflammation” In 1945 Rcid and Anigstem” reported that 
Ml e ^disease is highly contagious among cattle, and cm be readily 
iittcd in calves by contact with the eye or nasal exudates 
Q 'Tmatic investigation of the bacterial flora of infectious keratocon- 
vitis revealed, m addition to various coccal organisms cultivated 
rdinary media, a hcraophyhc and hemolytic bacillus which requires 
d or serum for growth Experimentally keratoconjunctivitis in cat- 
1 \hcep, and goats was produced by young cultures of the bacillus 
791 
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In addition, agglutinins specific for this organism -ft ere found in the 
sera of cattle convalescent from the natural or experimental mfection 
It IS concluded that this hemolytic diplobacillus is the specific causal 
agent in cattle Morphological, as well as cultural and pathogenic 
characteristics indicated close relationship if not identity with Hemo- 
■phdus bouw ” Baldwin* found Hemophilus bovis m 93 of 112 infected 
eyes examined and in no eye of 20 normal animals, and the infection 
persisted for two or more months after apparently complete recovery 
And Farley* writes that in the chronic form, panophthalmia, mfection 
may be carried through the winter and reinfect calves m the spring 
In the United States infectious keratitis is widely prevalent among 
range and feed lot cattle, where it may prevail to some extent the year 
round, and the number affected at any one time may be so few that its 
contagious features are hardly recognized It is frequent m all parts of 
North America, it has been reported from Africa and India, and it 
appears to be world wide "When an infected animal enters a herd m 
the eastern part of the United States m the fall, while cattle are at 
pasture, it soon spreads over the entire neighborhood It is most preva- 
lent as a pasture^disease m the late summer and fall, but it bas been 
observed m the wmter in stabled animals in New York and Ohio 
From 40 to 50 per cent of a herd may be affected and it is most preva- 
lent and severe m the young stock Flics have been suspected as earners 
of the mfection, and Farley* observed that it was not transmitted to 
susceptible calves together m fly-proof stalls, even when they ate and 
drank from the same receptacles, that experimental infection of one 
eye did not involve the other, and that the lachrymal secretions proved 
virulent four months after the onset of the disease 
Symptoms — ^The incubation period in experimental animals is from 
two to four days The onset is sudden with photophobia, lachrymation, 
and swelling and redness of the lids which remain closed and are pamful 
on palpation There is a promment matting of the hair of the eyelids 
and the face, and dermatitis with slougbmg has been observed After 
two or three days, if the lids are forced open, one finds a yellow deposit 
over the entire surface of the cornea, and viewed from the side there 
may be a cone shaped bulging of the cornea caused by intraocular pres- 
sure At the pomt of this bulge an ulcer may form, and in severe attacks 
it IS the seat of perforation of the con^ea with subsequent infection, 
mvohement of the eyeball, and permanent loss of sight As a rule, 
however, the comeal opacity finally disappears and the sight returns 
The most severe forms are found in range cattle, where the afflicted 
arc exposed to sun, dust, fiies, and wind It is said to be most severe m 
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i.-. t „A nnttli. The course is from two to four weeks with a higli 
' “ o comukte rccrery. lu a mild form there is lachrymation 

with a transLt whitish or smoky turbidity of the cornea There may 

\ ,ipnrPs<iion rarely fever, and COWS shrink as much as 50 per cent in 

I’a ^^rflnw’ AnvLvere attack in a dairy herd causes heavy loss. 

Treatment -eLly vaccination with a bacteria containing Hcmoph- 
■I hllr r said to prevent spread of infection in a herd after the 
ilus bovis IS sa P / dosage is 15 co. In western Kentucky, 

disease has already appea^d “ willy prevalent, Rose= has re- 

"’'ITd" a '-newer mixed bacterin” in 38 herds. Of these, 21 

uninfected and in 10 herds the infection was less than 1 per . 
remained uninfecten injections of 5, 10, and 15 cc. early in 

cent. Rose gav ^ o^f efforts to immunize 38 Hereford calves is 

the spnng. In ^ j immunity, 12 developed a slight con- 

described, - evidence of immunity. For local 

r°tmcnt of the eyes sulfathiazole or penicillin ointment is beneficial, 
treatment of tn y bacterins combined with meicurochrome; 

flse oftactobl^ 10 cc. daily until a maximum of 20 _cc. 

_ the initia usually sufficient m dairy 

was reached. He found Chloromycetin in 3.8 Gm. 

M dntme^Us reported by Riley ct ah» to be highly effective in the 
‘ 1 t of ninkevo in both cattle and sheep. 

‘"rnSode KerLftis in Sheep has been described by Coles,' Johnson,‘ 

^ ofhrr As described, ttie symptoms are very similar to those of 
and Otners. infective agent is said to be Rickettsia conjunc- 

^ivae^'^yohnson writes that it presents the appearance of trachoma. 
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PISPLACEMENT OF THE ABOMASUM IN CATTLE 

A report in 1950 by Begg' mentions briefly tlircc eases of displace- 
ment of the abomasum in one of which the dislocation was found on 
laparotomy of a cow showing atypical symptoms of traumatic disturb- 
ance. Replacement was effected after remox'al of a considerable volume 
of the ruminal contents, but the manipulative interference caused a 
chronic peritonitis and the ease gradually deteriorated. Two other eases 
showed inappcicnce, a decrease in the passage of feces and tympany at 
the border of the last rib on the left side; these were given the same diag- 
nosis and withholding of the food for two days resulted in a return to 
normal. 

This was followed in 1952 by a report by Jones* of tlic Department 
of Veterinary Surgery, University of Bristol, England, who also reported 
three cases. The first was found during a rumcnotomy for the relief of 
traumatic reticuUtis in a cow, and was corrected by manual manipula- 
tion of the abomasum through the incision in the left flank. The second 
case, in a*three-month-old Jersey calf, was observed during an “ex- 
ploratory laparotomy” following chronic abdominal tympany which 
could not be relieved by stomach lube or flank puncture. Manual cor- 
rection was not attempted. The third ease was observed in a seven-year- 
old Jersey cow fourteen days after her fourth parturition. The observed 
symptoms were inappetence, signs of abdominal pain, and a decrease in 
the amount of normal feces. Temporary improvement followed the ad- 
ministration of liquid petrolatum followed in a few days with recurrent 
inappetence, rapid loss in condition, reduction of milk yield, and sus- 
pension of ruminal contractions. Acetone appeared in the urine. Lap- 
arotomy was performed during the fifth week postpartum. Exploration 
of the abdominal cavity revealed an empty rumen, slight peritoneal ex- 
udate, and an ovoid discus distended with fluid and gas approximately 
12 inches long by 8 inches across and related to the reticulum and left 
lateral wall of the anterior blind sac of the rumen; this was concluded 
to be the abomasum. The position was corrected by means of upward 
thrusts on the ventral surface of the omasum, and recovery was rapid. 

The two previous reports indicate the presence of displacement of the 
abomasum as revealed by laparotomy, usually without previous sus- 
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• • flip nrimarv disorder, or final comprehension of its significance. 

AttMks of pListent acetonemia, leading to disposal of the Mimal as 
worthless have been a common experience in cattle practice. Recently, 
Moore and associates^ of the Department of Surgery and Medicine, 
Michigan State Veterinary College, have presented data from the ob- 
servation of thirty-three cases of displacement of the bovine abomasum 
wMchTs of great importance in the control of diseases of dairy cows. 
Apparently they have solved the problem of the persistent incurable 
S of Ltosis by showing that the ketosis - 

riisnlacement of the abomasum. It is highly significant that 31 of 33 
cases were associated with the late stages of pregnancy, or began within 
two weeks following parturition, and the other two followed immedi- 
Mely St postpartum paresis, and that at least half had previously 
been treated for acetonemia by practitioners without success. I" ^he “e 
cnmnlete description by Jones* the symptoms became obvious fourteen 
dayfater ^ parturition. The discussion by Moore et al* shows 
whUe the etioloCT is not clear, in eleven instances the pregnant 
uterus td Lscended^nder the rumen instead of being deflected to the 
right as revealed by exploration of the abdomen during operation for 
reM This would tend to elevate the rumen, to push the abomasum for- 
ward and cause it to double up. Because of its anatomical attachmen s 
n Wral nart along the great curvature is free to undergo considerable 
“n in ^ apparent that the latter was the 

tlnn that sliooed under the rumen and then dorsally between tlie left 

Itenand^ 

tZ Tmpounded had become greatly enlarged by distension by gas and 
iZidlngesta. In a few cases it was nearly as large as the rumen; m all 

it aoocared to be at least double in size. - 

Sv write that we can now diagnose these cases with reasonable ac- 
„„rscv There is a sudden decrease in the appetite which soon becomes 
most constant symptom is ketonuria. The feces are 
Z «nft and nasty On rectal examination the rumen seems to be 
lecamd in the middle of the right abdominal segment instead of the left. 
Thfanimal is dull, looses rapidly in condition, and the milk floiys 
,!rLtlv diminished. The temperature remains normal and the differential 
Wood count is within the normal range. Available observations in- 
nate that affected animals do not die, but finally become emaciated 

and are destroyed as worthless. ... > , . , 

Under proper treatment the prognosis is favorable. Laparotomy in 
,, , (t flank reveals the abomasum as a tubular structure 6 to 8 inches 
or more in diameter curving upward and forward just anterior to the 
last rib Treatment employed successfully at the -Michigan State College 
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consists m reduction of the sue of the abomasum by release of gas 
through a 12-gauge needle attached to a length of rubber tubing to carry' 
the gas out through the incision Two umbilical tape sutures, 18 inches 
or more in length, are anchored to the wall of the rumen as far below the 
7-mch incision as possible and the ends brought out to the extenor. If 
a steady pull is exerted on the tape sutures, the rumen can be rotated 
clock-wise from its normal position Ihrou^ about a 45-degree arc. Be- 
fore starting rotation, the operator pushes tlic abomasum down as far 
under the rumen as possible and holds it there with his hand and forearm 
while an assistant relaxes the tapes, as the rumen rotates back to its 
normal position, it sweeps the abomasum along with it Usually several 
attempts are necessary before complete reduction is effected 
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